SPECIFICATIONS INDEX
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SECTION 23 05 13 - COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT

DEPARTMENT OF HEALTH: ELDRA SHULTERBRANDT ANNEX FACILITY
GRANT NO. D12AP00350 (VI-CIP-2012-4)
St. Thomas, U. S. Virgin Islands

PART 1 - GENERAL

1.1

A.

1.2

SUMMARY

Section includes general requirements for single-phase and polyphase, general-
purpose, horizontal, smaill and medium, squirrel-cage induction motors for use on ac
power systems up to 600V and installed at equipment manufacturer's factory or
shipped separately by equipment manufacturer for field installation.

COORDINATION

Coordinate features of moftors, installed units, and accessory devices to be compatible
with the following:

Motor controllers.

Torque, speed, and horsepower requirements of the load.

Ratings and characteristics of supply circuit and required control sequence.
Ambient and environmental conditions of installation location,

o~

PART 2 - PRODUCTS

2.1 GENERAL MOTOR REQUIREMENTS
A. Comply with NEMA MG 1 unless otherwise indicated.
2.2 MOTOR CHARACTERISTICS

A. Duty: Continuous duty at ambient temperature of 40 deg C and at aititude of 3300
feet (1000 m) above sea level.

B. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate
connected loads at designated speeds, at installed ailtitude and environment, with
indicated operating sequence, and without exceeding nameplate ratings or
considering service factor.

23 POLYPHASE MOTORS

A. Description: NEMA MG 1, Design B, medium induction motor.

B. Efficiency: Energy efficient, as defined in NEMA MG 1.

C.  Service Factor: 1.15.
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24

2.5

Multispeed Motors: Variable torque.

1. For motors with 2:1 speed ratio, consequent pole, single winding.
2, For motors with other than 2:1 speed ratio, separate winding for each speed.

Rotor: Random-wound, squirrel cage.

Bearings: Regreasable, shielded, anfifriction ball bearings suitable for radial and thrust
loading.

Temperature Rise: Match insulation rating.
Insulation: Class F.
Code Letter Designation:

1. Motors 15 HP and Larger: NEMA starting Code F or Code G.
2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic.

Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for motor
frame sizes smaller than 324T.

POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS

Motors Used with Reduced-Voltage and Multispeed Controllerss  Match wiring
connection requirements for controller with required motor leads. Provide terminals in
motor ferminal box, suited to control method.

Motors Used with Variable Frequency Controllers: Ratings, characteristics, and features
coordinated with and approved by controller manufacturer.

1. Windings: Copper magnet wire with moisture-resistant insulation varnish,
designed and tested tfo resist transient spikes, high frequencies, and short time rise
pulses produced by pulse-width modulated inverters.

Energy- and Premium-Efficient Motors: Class B temperature rise; Class F insulation.
Inverter-Duty Motors: Class F temperature rise; Class H insulation.

Thermal Protection:  Comply with NEMAMG 1 requirements for thermaily
protected motors.

bW

SINGLE-PHASE MOTORS

Motors larger than 1/20 hp shall be one of the following, to suit starting torque and
requirements of specific motor application:

Permanent-split capacitor.
Split phase.

Capacitor start, inductor run.
Capacitor start, capacitor run.

o=
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B. Multispeed Motors: Variable-torque, permanent-split-capacitor type.

C. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial
and thrust loading.

D. Motors 1/20 HP and Smaller: Shaded-pole type.
E. Thermal Protection: Internal protection to automatically open power supply circuit to
motor when winding temperature exceeds a safe value cadlibrated to temperature

rating of motor insulation. Thermal-protection device shall automatically reset when
motor temperature returns to normal range.

PART 3 - EXECUTION (Not Applicable)

END OF SECTION
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SECTION 23 05 29 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

DEPARTMENT OF HEALTH: ELDRA SHULTERBRANDT ANNEX FACILITY
GRANT NO. D12AP00350 (VI-CIP-2012-4)
St. Thomas, U. S. Virgin Islands

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

SAIES IR Sl B

Metal pipe hangers and supports.
Trapeze pipe hangers.
Thermal-hanger shield inserts.
Fastener systems.

Equipment supports.

1.2 PERFORMANCE REQUIREMENTS

A.  Structural Performance: Hangers and supports for HVAC piping and equipment
shall withstand the effects of gravity loads and stresses within limits and under
conditions indicated according to ASCE/SEI 7.

1.

2,

Design supports for multiple pipes capable of supporting combined
weight of supported systems, system contents, and test water.

Design equipment supports capable of supporting combined operating
weight of supported equipment and connected systems and
components,

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product indicated.

PART 2 - PRODUCTS

2.1 METAL PIPE HANGERS AND SUPPORTS

A. Carbon-Steel Pipe Hangers and Supports;

1.

2.
3

4,

Description: MSS SP-58, Types1 through 58, factory-fabricated
components.

Galvanized Metallic Coatings: Pregalvanized or hot dipped.

Padded Hangers: Hanger with fiberglass or other pipe insulation pad or
cushion to support bearing surface of piping.

Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon
steel.

B. Copper Pipe Hangers:
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1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-
fabricated components.

2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-
coated steel.

2.2 TRAPEZE PIPE HANGERS

A. Description: MSS SP-69, Type 859, shop- or field-fabricated pipe-support
assembly made from structural carbon-steel shapes with MSS SP-58 carbon-
steel hanger rods, nuts, saddles, and U-bolts.

2.3 THERMAL-HANGER SHIELD INSERTS

A. For Trapeze or Clamped Systems: Shield shall cover entire circumference of
pipe.

B.  For Clevis or Band Hangers: Shield shall cover lower 180 degrees of pipe.

24 FASTENER SYSTEMS

A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland
cement concrete with pull-out, tension, and shear capacities appropriate for
supported loads and building materials where used.

B.  Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel anchors,
for use in hardened portland cement concrete; with pull-out, tension, and
shear capacities appropriate for supported loads and building materials where
used.

25 EQUIPMENT SUPPORTS

A. Description: Welded, shop- or field-fabricated equipment support made from

structural carbon-steel shapes.
2.6 MISCELLANEOUS MATERIALS

A. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black
and galvanized.

B. Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement,
nonshrink and nonmetallic grout; suitable for interior and exterior applications.

1. Properties: Nonstaining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.
Page 2 0of 8

Jaredian Design Group



SECTION 23 05 29 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

DEPARTMENT OF HEALTH: ELDRA SHULTERBRANDT ANNEX FACILITY
GRANT NO. D12AP00350 (VI-CIP-2012-4)
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PART 3 - EXECUTION

3.1

A.

HANGER AND SUPPORT INSTALLATION

Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install
hangers, supports, clamps, and attachments as required to properly support
piping from the building structure.

Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89.
Arrange for grouping of parallel runs of horizontal piping, and support together
on field-fabricated trapeze pipe hangers.

1. Pipes of Various Sizes: Support together and space trapezes for smallest
pipe size or install infermediate supports for smaller diameter pipes as
specified for individual pipe hangers.

2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for
loads being supported. Weld steel according to AWS D1.1/D1.1M.

Fastener System Installation:

1. Install powder-actuated fasteners for use in lightweight concrete or
concrete slabs less than 4 inches (100 mm) thick in concrete after
concrete is placed and completely cured. Use operators that are
licensed by powder-actuated tool manufacturer. Install fasteners
according to powder-actuated tool manufacturer's operating manual.

2. Install mechanical-expansion anchors in concrete aofter concrete is
placed and completely cured. Install fasteners according to
manufacturer's written instructions.

Install hangers and supports complete with necessary attachments, inserts,
bolts, rods, nuts, washers, and other accessories.

Equipment Support Installation: Fabricate from welded-structural-steel shapes.

Install hangers and supports to allow controlled thermal movement of piping
systems, to permit freedom of movement between pipe anchors, and to
facilitate action of expansion joints, expansion loops, expansion bends, and
similar units.

Install building attachments within concrete slabs or attach to structural steel.
Install additional attachments at concentrated loads, including valves, flanges,
and strainers, NPS 2-1/2 (DN 65) and larger and at changes in direction of
piping. Install concrete inserts before concrete is placed; fasten inserts to forms
and install reinforcing bars through openings at top of inserts.

Load Distribution:  Install hangers and supports so that piping live and dead
loads and stfresses from movement will not be transmitted to connected
equipment.
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SECTION 23 05 29 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT
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l. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and
to not exceed maximum pipe deflections allowed by ASME B31.9 for building
services piping.

J. Insulated Piping:
1. Attach clamps and spacers to piping.

a. Piping Operating above Ambient Air Temperature: Clamp may
project through insulation.

b. Piping Operating below Ambient Air Temperature: Use thermal-
hanger shield insert with clamp sized to match OD of insert.

c. Do not exceed pipe stress limits allowed by ASME B31.9 for building
services piping.

2. Install MSS SP-568, Type 39, protection saddles if insulation without vapor
barrier is indicated. Fill interior voids with insulation that matches adjoining
insulation.

a. Option: Thermal-hanger shield inserts may be used. Include steel
weight-distribution plate for pipe NPS 4 (DN 100) and larger if pipe is
installed on rollers.

3. Install MSS SP-88, Type 40, protective shields on cold piping with vapor
barrier. Shields shall span an arc of 180 degrees.
a. Option: Thermal-hanger shield inserts may be used. Include steel
weight-distribution plate for pipe NPS 4 (DN 100) and larger if pipe is
installed on rollers.

4.  Shield Dimensions for Pipe: Not less than the following:

a. NPS1/4 to NPS 3-1/2 (DN 8 to DN 90): 12 inches (305 mm) long and
0.048 inch (1.22 mm) thick.

b. NPS4 (DN 100): 12 inches (305 mm) long and 0.06 inch (1.52 mm)
thick.

c.  NPS5 and NPS 6 (DN 125 and DN 150): 18 inches (457 mm) long and
0.06 inch (1.52 mm) thick.

d.  NPS8 to NPS 14 (DN 200 to DN 350): 24 inches (610 mm) long and
0.075 inch (1.91 mm) thick.

e. NPS 16 to NPS 24 (DN 400 to DN 600): 24 inches (610 mm) long and
0.105 inch (2.67 mm) thick.

5. Pipes NPS 8 (DN 200) and Larger: Include wood or reinforced calcium-
silicate-insulation inserts of length at least as long as protective shield.

6.  Thermal-Hanger Shields: Install with insulation same thickness as piping
insulation.
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3.2 EQUIPMENT SUPPORTS

A.  Fabricate structural-steel stands to suspend equipment from structure overhead
or to support equipment above floor,

B.  Grouting: Place grout under supports for equipment and make bearing surface
smooth.

C. Provide lateral bracing, to prevent swaying, for equipment supports.

3.3 METAL FABRICATIONS

A.  Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and
equipment supports.

B.  Fit exposed connections together to form hairline joints. Field weld connections
that cannot be shop welded because of shipping size limitations.

C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal
arc welding: appearance and quality of welds; and methods used in
correcting welding work; and with the following:

1. Use materials and methods that minimize distortion and develop strength
and corrosion resistance of base metals.
2.  Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4 Finish welds at exposed connections so no roughness shows after finishing
and so contours of welded surfaces match adjacent contours.
34 ADJUSTING

A.  Hanger Adjustments: Adjust hangers to distribute loads equally on attachments
and to achieve indicated slope of pipe.

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2
inches (40 mm).

35 PAINTING

A.  Touchup: Clean field welds and abraded areas of shop paint. Paint exposed
areas immediately after erecting hangers and supports. Use same materials as
used for shop painting. Comply with SSPC-PA 1 requirements for touching up
field-painted surfaces.

1. Apply paint by brush or spray to provide a minimum dry film thickness of
2.0 mils (0.05 mm).
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3.6

Touchup: Cleaning and touchup painting of field welds, bolted connections,
and abraded areas of shop paint on miscellaneous metal are specified in
Division 9.

Galvanized Surfaces: Clean welds, bolted connections, and abraded areas
and apply galvanizing-repair paint to comply with ASTM A 780.

HANGER AND SUPPORT SCHEDULE

Specific hanger and support requirements are in Sections specifying piping
systems and equipment.

Comply with MSS SP-69 for pipe-hanger selections and applications that are not
specified in piping system Sections.

Use hangers and supports with galvanized metallic coatings for piping and
equipment that will not have field-applied finish.

Use nonmetadllic coatings on aftachments for electrolytic protection where
attachments are in direct contact with copper tubing.

Use carbon-steel pipe hangers and supports and metal trapeze pipe hangers
and attachments for general service applications.

Use copper-plated pipe hangers and copper or stainless-steel attachments for
copper piping and tubing.

Use thermal-hanger shield inserts for insulated piping and tubing.

Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except

as specified in piping system Sections, install the following types:

1. Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of
noninsulated or insulated, stationary pipes NPS 1/2 to NPS 30 (DN 15 to
DN 750).

2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F
(666 deg C), pipes NPS 4 to NPS 24 (DN 100 to DN 600), requiring up to 4
inches (100 mm) of insulation.

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For
suspension of pipes NPS 3/4 to NPS 36 (DN 20 to DN 900), requiring clamp
flexibility and up to 4 inches (100 mm) of insulation.

4, Adjustable, Steel Band Hangers (MSS Type 7). For suspension of
noninsulated, stationary pipes NPS 1/2 to NPS 8 (DN 15 to DN 200).

5. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30 (DN 15
to DN 750).
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6.  Pipe Saddle Supports (MSS Type 36). For support of pipes NPS 4 to NPS 36
(DN 100 to DN 900), with steel-pipe base stanchion support and cast-iron
floor flange or carbon-steel plate,

7. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS4 to
NPS 36 (DN 100 to DN 900), with steel-pipe base stanchion support and
cast-iron floor flange or carbon-steel plate, and with U-bolt to retain pipe.

8.  Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30
(DN 25 to DN 750), from two rods if longitudinal movement caused by
expansion and contraction might occur.

9. Complete Pipe Rolls (MSS Type 44). For support of pipes NPS 2 to NPS 42
(DN 50 fo DN 1050) if longitudinal movement caused by expansion and
contraction might occur but vertical adjustment is not necessary.

I Vertical-Piping Clamps: Unless otherwise indicated and except as specified in
piping system Sections, install the following types:
1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers
NPS 3/4 to NPS 24 (DN 24 to DN 600).
2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42). For support of pipe
risers NPS 3/4 to NPS 24 (DN 20 to DN 600) if longer ends are required for
riser clamps.

J. Hanger-Rod Attachments: Unless otherwise indicated and except as specified
in piping system Sections, install the following types:
1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches (150 mm)
for heavy loads.
2. Steel Clevises (MSS Type 14): For 120 to 450 deg F (49 to 232 deg C) piping
installations.

K. Building Attachments: Unless otherwise indicated and except as specified in
piping system Sections, install the following types:
1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment
o suspend pipe hangers from concrete ceiling.
2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with
bar-joist construction, to attach to top flange of structural shape.
3.  Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom
flange of beams, channels, or angles.
4, Center-Beam Clamps (MSS Type 21). For attaching to center of bottom
flange of beams.
5. Welded Beam Afttachments (MSS Type 22): For attaching to bottom of
beams if loads are considerable and rod sizes are large.
C-Clamps (MSS Type 23): For structural shapes.
Welded-Steel Brackets: For support of pipes from below, or for suspending
from above by using clip and rod. Use one of the following for indicated
loads:
a.  Light (MSS Type 31): 750 Ib (340 kg).
b. Medium (MSS Type 32): 1500 Ib (680 kg).

~NOo

Page 7 of 8
Jaredian Design Group



SECTION 23 05 29 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT
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c. Heavy (MSS Type 33): 3000 Ib (1360 kQ).

8.  Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.
9.  Plate Lugs (MSS Type 67): For attaching to steel beams if flexibility at
beam is required.

L. Saddles and Shields: Unless otherwise indicated and except as specified in
piping system Sections, install the following types:
1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids
with insulation that matches adjoining insulation.
2. Protection Shields (MSS Type 40): Of length recommended in writing by
manufacturer to prevent crushing insulation.
3.  Thermal-Hanger Shield Inserts; For supporting insulated pipe.

M. Spring Hangers and Supports: Unless otherwise indicated and except as

specified in piping system Sections, install the following types:

1. Spring Cushions (MSS Type 48): For light loads if vertical movement does
not exceed 1-1/4 inches (32 mm).

2. Spring-Cushion Roll Hangers (MSS Type 49). For equipping Type 41, roll
hanger with springs.

3.  Variable-Spring Base Supports (MSS Type 52). Preset to indicated load
and limit variability factor to 25 percent to dllow expansion and
contraction of piping system from base support.

N. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications
that are not specified in piping system Sections.

O. Use mechanical-expansion anchors instead of building attachments where
required in concrete construction.

END OF SECTION
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SECTION 23 05 48 - VIBRATION AND SEISMIC CONTROLS FOR

HVAC PIPING AND EQUIPMENT
DEPARTMENT OF HEALTH: ELDRA SHULTERBRANDT ANNEX FACILITY
GRANT NO. D12AP00350 (VI-CIP-2012-4)
St. Thomas, U. S. Virgin Islands

PART 1 - GENERAL
1.1 SUMMARY

A.  This Section includes the following:

Isolation pads.

Isolation mounts.

Restrained elastomeric isolation mounts.
Spring isolators.

Housed spring mounts.

Elastomeric hangers.

Spring hangers.

Spring hangers with vertical-limit stops.
Pipe riser resilient supports.

10. Resilient pipe guides.

11.  Air-mounting system.

12.  Restrained vibration isolation roof-curb rails.
13.  Seismic snubbers.

14.  Restraining braces and cables.

15, Vibration isolation equipment bases.

VONO O AN~

1.2 DEFINITIONS
A. IBC: International Building Code.
B. ICC-ES: ICC-Evaluation Service.
C. OSHPD: Office of Statewide Health Planning and Development for the State of California.
1.3 PERFORMANCE REQUIREMENTS
A. Wind-Restraint Loading:
1. Basic Wind Speed: IBC
2. Building Classification Category: IBC
3 Minimum 10 lbo/sq. ft. (48.8 kg/sq. m) multiplied by the maximum area of the HVAC
component projected on a vertical plane that is normal to the wind direction, and 45
degrees either side of normail,

1.4 ACTION SUBMITTALS

A. Product Data: For the following:

1. Include rated load, rated deflection, and overload capacity for each vibration isolation
device.
2. llustrate and indicate style, material, strength, fastening provision, and finish for each

type and size of seismic-restraint component used.
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3. Interlocking Snubbers: Include ratings for horizontal, vertical, and combined loads.

B. Delegated-Design Submittal: For vibration isolation and seismic-restraint detaiis indicated to
comply with performance requirements and design criteria, including analysis data signed and
sealed by the qualified professional engineer responsible for their preparation.

1.5 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Show coordination of seismic bracing for HVAC piping and equipment
with other systems and equipment in the vicinity, including other supports and seismic restraints.

1.6 CLOSEOUT SUBMITTALS

A, Operation and Maintenance Data: For air-mounting systems to include in operation and
maintenance manuais.

1.7 QUALITY ASSURANCE

A Comply with seismic-restraint requirements in the IBC unless requirements in this Section are
more stringent.

PART 2 - PRODUCTS
2.1 VIBRATION ISOLATORS

A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

Ace Mountings Co., Inc.
Amber/Booth Company, Inc.
California Dynamics Corporation.
Isolation Technology, Inc.

Kinetics Noise Control,

Mason Industries,

Vibration Eliminator Co., Inc.
Vibration Isolation.

Vibration Mountings & Controls, Inc.

VRN AN~

22 AIR-MOUNTING SYSTEMS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

Cdalifornia Dynamics Corporation.

1,
2. Firestone Industrial Producis Company.
3. Kinetics Noise Control.
4, Mason Industries.
5. Vibration Eliminator Co., Inc.
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RESTRAINED VIBRATION ISOLATION ROOF-CURB RAILS

Available Manufacturers:  Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

Amber/Booth Company, Inc.
Cdalifornia Dynamics Corporation.
Isolation Technology, Inc.

Kinetics Noise Control,

Mason Industries.

Thybar Corporation.

Vibration Eliminator Co., Inc.
Vibration Isolation.

Vibration Mountings & Controls, Inc.

VXN O AN~

VIBRATION ISOLATION EQUIPMENT BASES

Available Manufacturers:  Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

Amber/Booth Company, inc.
Cdlifornia Dynamics Corporation.
Isolation Technology, Inc.

Kinetics Noise Control,

Mason Industries.

Vibration Eliminator Co., Inc.
Vibration Isolation.

Vibration Mountings & Controls, Inc.

NSO RALON

SEISMIC-RESTRAINT DEVICES

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

Amber/Booth Company, Inc.

Cdlifornia Dynamics Corporation.

Cooper B-Line, Inc.; a division of Cooper Industries.
Hilti, Inc.

Kinetics Noise Control,

Loos & Co.; Cableware Division,

Mason Industries.

TOLCO Incorporated; a brand of NIBCO INC.
Unistrut: Tyco International, Ltd.

VNGO~ LN —~

FACTORY FINISHES

Finish: Manufacturer's standard prime-coat finish ready for field painting.
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Finish: Manufacturer's standard paint applied to factory-assembled and -tested equipment
before shipping.

Powder coating on springs and housings.

All hardware shall be galvanized. Hot-dip galvanize metal components for exterior use.
Baked enamel or powder coat for metal components on isolators for interior use.
Color-code or otherwise mark vibration isolation and seismic(- and wind)-control devices
to indicate capacity range.

PN~

PART 3 - EXECUTION

3.1 EXAMINATION
A Examine areas and equipment to receive vibration isolation and seismic and wind control
devices for compliance with requirements for installation tolerances and other conditions
affecting performance.
B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations
before installation.
C. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 APPLICATIONS
A.  Hanger Rod Stiffeners: Install hanger rod stiffeners where indicated or scheduled on Drawings
to receive them and where required o prevent buckling of hanger rods due to seismic forces.
B. Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of
components so strength will be adequate to carry present and future static and seismic loads
within specified loading limits.
33 VIBRATION-CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION
A Equipment Restraints;

1. Install seismic snubbers on HVAC equipment mounted on vibration isolators. Locate
snubbers as close as possible to vibration isolators and bolt to equipment base and
supporting structure.

B. Piping Restraints;
1. Comply with requirements in MSS SP-127.

C. Install cables so they do not bend across edges of adjacent equipment or building structure.

D. Install bushing assembilies for anchor bolts for floor-mounted equipment, arranged to provide
resilient media between anchor bolt and mounting hole in concrete base.

E. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide
resilient media where equipment or equipment-mounting channels are attached to wall.
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F. Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure
at flanges of beams, at upper truss chords of bar joists, or at concrete members.

G. Drilled-in Anchors:

1. Identify position of reinforcing steel and other embedded items prior to driling holes for
anchors. Do not damage existing reinforcing or embedded items during coring or
driling. Notify the structural engineer if reinforcing steel or other embedded items are
encountered during drilling. Locate and avoid prestressed tendons, electrical and
telecommunications conduit, and gas lines,

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full
design strength.

3. Wedge Anchors: Protect threads from damage during anchor installation. Heavy-duty
sleeve anchors shall be installed with sleeve fully engaged in the structural element to
which anchor is to be fastened.

4, Adhesive Anchors: Clean holes to remove loose material and drilling dust prior to
installation of adhesive. Place adhesive in holes proceeding from the bottom of the hole
and progressing toward the surface in such a manner as to avoid intfroduction of air
pockets in the adhesive.

5. Set anchors to manufacturer's recommended torque, using a forque wrench.

6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior
applications.

3.4 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION

A. Install flexible connections in piping where they cross seismic joints, where adjacent sections or
branches are supported by different structural elements, and where the connections terminate
with connection to equipment that is anchored to a different structural element from the one
supporting the connections as they approach equipment. Comply with requirements in
Section 232113 "Hydronic Piping" for piping flexible connections.

B. Perform tests and inspections.

C. Remove and replace malfunctioning units and retest as specified above.

D. Prepare test and inspection reports.

3.5 ADJUSTING

A. Adjust isolators after piping system is at operating weight.

B. Adjust limit stops on restrained spring isolators to mount equipment at normal operating height.
After equipment installation is complete, adjust limit stops so they are out of contact during
normal operation.

C.  Adjust air-spring leveling mechanism.

D.  Adjust active height of spring isolators.

E. Adjust restraints to permit free movement of equipment within normal mode of operation.
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END OF SECTION
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PART 1 - GENERAL
1.1 SUMMARY

A. Section Includes:
Equipment labels.

1.

2. Warning signs and labels.
3. Pipe labels.

4, Duct labels.

1.2 ACTION SUBMITTAL

A Product Data: For each type of product indicated.

PART 2 - PRODUCTS
2.1 EQUIPMENT LABELS

A Plastic Labels for Equipment:

1. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical
engraving, 1/8 inch (3.2 mm) thick, and having predrilled holes for attachment
hardware.

Letter Color. White.

Background Color: Black.

Maximum Temperature: Able to withstand temperatures up to 160 deg F (71

deg C).

5. Minimum Label Size: Length and width vary for required label content, but not
less than 2-1/2 by 3/4 inch (64 by 19 mm).

6. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less

than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches

(1830 mm), and proportionately larger lettering for greater viewing distances.

Include secondary lettering two-thirds to three-fourths the size of principal

lettering.

BN

7. Fasteners: Stainless-steel rivets.
8. Adhesive: Contact-type permanent adhesive, compatible with label and with
substrate,
B. Label Content: Include equipment's Drawing designation or unique equipment

number, Drawing numbers where equipment is indicated (plans, details, and
schedules), plus the Specification Section number and title where equipment is
specified.

C. Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-
inch (A4) bond paper. Tabulate equipment identification number and identify Drawing
numbers where equipment is indicated (plans, details, and schedules), plus the
Specification Section number and title where equipment is specified. Equipment
schedule shall be included in operation and maintenance data.
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2.2 WARNING SIGNS AND LABELS

A Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving,
1/8 inch (3.2 mm) thick, and having predrilled holes for attachment hardware.

B. Letter Color: White.

C.  Background Color: Red.

D. Maximum Temperature: Able to withstand temperatures up to 160 deg F (71 deg C).

E. Minimum Label Size: Length and width vary for required label content, but not less than
2-1/2 by 3/4 inch (64 by 19 mm).

F. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less than

24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm),
and proportionately larger lettering for greater viewing distances. Include secondary
lettering two-thirds to three-fourths the size of principal lettering.

G. Fasteners: Stainless-steel rivets,

H. Adhesive:  Contact-type permanent adhesive, compatible with label and with
substrate,

Label Content: Include caution and warning information, plus emergency nofification
instructions.

2.3 PIPE LABELS

A General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with
lettering indicating service, and showing flow direction.

B. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to partially cover
circumference of pipe and to attach to pipe without fasteners or adhesive.

C. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive
backing.

D.  Pipe Label Contents: Include identification of piping service using same designations or
abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.

1. Flow-Direction Arrows: Integral with piping system service lettering to
accommodate both directions, or as separate unit on each pipe label to
indicate flow direction.

2, Lettering Size: At least 1-1/2 inches (38 mm) high.

24 DUCT LABELS

A.  Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving,
1/16 inch (1.6 mm) thick, and having predrilled holes for attachment hardware.

B. Letter Color: White.

Page 2of 4
Jaredian Design Group



SECTION 23 05 53 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

DEPARTMENT OF HEALTH: ELDRA SHULTERBRANDT ANNEX FACILITY
GRANT NO. D12AP00350 (VI-CIP-2012-4)
St. Thomas, U. S. Virgin Islands

Background Color: Black.
Maximum Temperature: Able to withstand temperatures up to 160 deg F (71 deg C).

Minimum Label Size: Length and width vary for required label content, but not less than
2-1/2 by 3/4 inch (64 by 19 mm),

Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less than
24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm),
and proportionately larger lettering for greater viewing distances. Include secondary
lettering two-thirds to three-fourths the size of principal lettering.

Adhesive:  Contact-type permanent adhesive, compatible with label and with
substrate,

Duct Label Contents: Include identification of duct service using same designations or

abbreviations as used on Drawings, duct size, and an arrow indicating flow direction.

1. Flow-Direction Arrows: Infegral  with  duct system service lettering to
accommodate both directions, or as separate unit on each duct label to
indicate flow direction.

2. Lettering Size: At ieast 1-1/2 inches (38 mm) high.

PART 3 - EXECUTION

3.1 PREPARATION

A. Clean piping and equipment surfaces of substances that could impair bond of
identification devices, including dirt, oil, grease, release agents, and incompatible
primers, paints, and encapsulants.

3.2 EQUIPMENT LABEL INSTALLATION
A Install or permanently fasten labels on each major item of mechanical equipment,
B. Locate equipment labels where accessible and visible.

3.3 PIPE LABEL INSTALLATION

A. Piping Color-Coding: Painting of piping is specified in division 9.

B. Locate pipe labels where piping is exposed or above accessible ceilings in finished
spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and
plenums; and exterior exposed locations as follows:

1. Near each valve and control device.
2. Near each branch connection, excluding short takeoffs for fixtures and terminal
units. Where flow pattern is not obvious, mark each pipe at branch.
3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
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4, At access doors, manholes, and similar access points that permit view of
concedled piping.

5. Near major equipment items and other points of origination and termination.

6. Spaced at maximum intervals of 50 feet (15 m) along each run. Reduce intervals
to 26 feet (7.6 m) in areas of congested piping and equipment.

7. On piping above removable acoustical ceilings. Omit intermediately spaced
labels,

C. Pipe Label Color Schedule:

1. Chilled-Water Piping:
Q. Background Color:; Blue.
b. Letter Color: White.

2. Condenser-Water Piping:
Q. Background Color: Green.
b. Letter Color: White.

3. Heating Water Piping:
Q. Background Color; Red.
b. Letter Color: White.

4, Refrigerant Piping:
Q. Background Color: Yellow.
b. Letter Color: Black.

3.4 DUCT LABEL INSTALLATION

A. Install self-adhesive duct labels with permanent adhesive on air ducts in the following
color codes:
1. Blue: For cold-air supply ducts.
2. Yellow: For hot-air supply ducts.
3. Green: For exhaust-, outside-, relief-, return-, and mixed-air ducts.
4, ASME A13.1 Colors and Designs: For hazardous material exhaust.

B. Locate labels near points where ducts enter info concealed spaces and at maximum

intervals of 80 feet (15 m) in each space where ducts are exposed or concealed by
removable ceiling system.,

END OF SECTION
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SECTION 23 05 93 - TESTING, ADJUSTING AND BALANCING FOR HVAC
DEPARTMENT OF HEALTH: ELDRA SHULTERBRANDT - LONG TERM CARE FACILITY ANNEX
GRANT NO. D12AP00350 (VI-CIP-2012-4)

ST. THOMAS, U. S. VIRGIN ISLANDS

PART 1 - GENERAL
1.1 SUMMARY
A.  SECTION INCLUDES:
1. BALANCING AIR SYSTEMS:
A.  CONSTANT-VOLUME AIR SYSTEMS.
1.2 DEFINITIONS

A.  AABC: ASSOCIATED AIR BALANCE COUNCIL.

B. NEBB: NATIONAL ENVIRONMENTAL BALANCING BUREAU.

C.  TAB: TESTING, ADJUSTING, AND BALANCING.

D. TABB: TESTING, ADJUSTING, AND BALANCING BUREAU.

E. TAB SPECIALIST: AN ENTITY ENGAGED TO PERFORM TAB WORK.

1.3 ACTION SUBMITTALS

A.  LEED SUBMITTALS:
1. AIR-BALANCE REPORT FOR PREREQUISITEIEQ 1: DOCUMENTATION OF WORK
PERFORMED FOR ASHRAE 62.1, SECTION 7.2.2 - "AIR BALANCING."
2, TAB REPORT FOR PREREQUISITE EA2: DOCUMENTATION OF WORK PERFORMED
FOR ASHRAE/IESNA 90.1, SECTION 6.7.2.3 - "SYSTEM BALANCING."

14 INFORMATIONAL SUBMITTALS

A.  STRATEGIES AND PROCEDURES PLAN: WITHIN 60 DAYS OF CONTRACTOR'S NOTICE TO
PROCEED, SUBMIT TAB STRATEGIES AND STEP-BY-STEP PROCEDURES AS SPECIFIED IN
"PREPARATION" ARTICLE.

B. CERTIFIED TAB REPORTS.
1.5 QUALITY ASSURANCE

A.  TAB CONTRACTOR QUALIFICATIONS: ENGAGE A TAB ENTITY CERTIFIED BY AABC NEBB OR
TABB.
1. TAB FIELD SUPERVISOR: EMPLOYEE OF THE TAB CONTRACTOR AND CERTIFIED BY
AABC NEBB OR TABB.
2, TAB TECHNICIAN: EMPLOYEE OF THE TAB CONTRACTOR AND WHO IS CERTIFIED BY
AABC NEBB OR TABB AS A TAB TECHNICIAN.

B. CERTIFY TAB FIELD DATA REPORTS AND PERFORM THE FOLLOWING:
1. REVIEW FIELD DATA REPORTS TO VALIDATE ACCURACY OF DATA AND TO PREPARE
CERTIFIED TAB REPORTS.
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2, CERTIFY THAT THE TAB TEAM COMPLIED WITH THE APPROVED TAB PLAN AND THE
PROCEDURES SPECIFIED AND REFERENCED IN THIS SPECIFICATION.

TAB REPORT FORMS: USE STANDARD TAB CONTRACTOR'S FORMS APPROVED BY
COMMISSIONING AUTHORITY.

INSTRUMENTATION TYPE, QUANTITY, ACCURACY, AND CALIBRATION: AS DESCRIBED IN
ASHRAE 111, SECTION 5, "INSTRUMENTATION."

ASHRAE COMPLIANCE: APPLICABLE REQUIREMENTS IN ASHRAE 62.1, SECTION 7.2.2 - "AIR
BALANCING."

ASHRAE/IESNA COMPLIANCE:  APPLICABLE REQUIREMENTS IN ASHRAE/IESNA 90.1,
SECTION 6.7.2.3 - "SYSTEM BALANCING."

PART 2 - PRODUCTS (NOT APPLICABLE)

PART 3 - EXECUTION

3.1

A

EXAMINATION

EXAMINE THE CONTRACT DOCUMENTS TO BECOME FAMILIAR WITH PROJECT
REQUIREMENTS AND TO DISCOVER CONDITIONS IN SYSTEMS' DESIGNS THAT MAY
PRECLUDE PROPER TAB OF SYSTEMS AND EQUIPMENT.

EXAMINE SYSTEMS FOR INSTALLED BALANCING DEVICES, SUCH AS TEST PORTS, GAGE
COCKS, THERMOMETER WELLS, FLOW-CONTROL DEVICES, BALANCING VALVES AND
FITNGS, AND MANUAL VOLUME DAMPERS. VERIFY THAT LOCATIONS OF THESE
BALANCING DEVICES ARE ACCESSIBLE.

EXAMINE THE APPROVED SUBMITTALS FOR HVAC SYSTEMS AND EQUIPMENT.

EXAMINE DESIGN DATA INCLUDING HVAC SYSTEM DESCRIPTIONS, STATEMENTS OF
DESIGN ASSUMPTIONS FOR ENVIRONMENTAL CONDITIONS AND SYSTEMS' OUTPUT, AND
STATEMENTS OF PHILOSOPHIES AND ASSUMPTIONS ABOUT HVAC SYSTEM AND
EQUIPMENT CONTROLS.

EXAMINE CEILING PLENUMS USED FOR SUPPLY, RETURN, OR RELIEF AIR TO VERIFY THAT
THEY MEET THE LEAKAGE CLASS OF CONNECTED DUCTS AS SPECIFIED IN
SECTION 23 31 13 "METAL DUCTS" AND ARE PROPERLY SEPARATED FROM ADJACENT
AREAS. VERIFY THAT PENETRATIONS IN PLENUM WALLS ARE SEALED AND FIRE-STOPPED IF
REQUIRED.

EXAMINE EQUIPMENT PERFORMANCE DATA INCLUDING FAN AND PUMP CURVES.

1. RELATE PERFORMANCE DATA TO PROJECT CONDITIONS AND REQUIREMENTS,
INCLUDING SYSTEM EFFECTS THAT CAN CREATE UNDESIRED OR UNPREDICTED
CONDITIONS THAT CAUSE REDUCED CAPACITIES IN ALL OR PART OF A SYSTEM.
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3.2

2. CALCULATE SYSTEM-EFFECT FACTORS TO REDUCE PERFORMANCE RATINGS OF
HVAC EQUIPMENT WHEN INSTALLED UNDER CONDITIONS DIFFERENT FROM THE
CONDITIONS USED TO RATE EQUIPMENT PERFORMANCE. TO CALCULATE SYSTEM
EFFECTS FOR AIR SYSTEMS, USE TABLES AND CHARTS FOUND IN AMCA 201, "FANS
AND SYSTEMS," OR IN SMACNA'S "HVAC SYSTEMS - DUCT DESIGN." COMPARE
RESULTS WITH THE DESIGN DATA AND INSTALLED CONDITIONS,

EXAMINE SYSTEM AND EQUIPMENT INSTALLATIONS AND VERIFY THAT FIELD QUALITY-
CONTROL TESTING, CLEANING, AND ADJUSTING SPECIFIED IN INDIVIDUAL SECTIONS
HAVE BEEN PERFORMED.

EXAMINE TEST REPORTS SPECIFIED IN INDIVIDUAL SYSTEM AND EQUIPMENT SECTIONS.

EXAMINE HVAC EQUIPMENT AND FILTERS AND VERIFY THAT BEARINGS ARE GREASED,
BELTS ARE ALIGNED AND TIGHT, AND EQUIPMENT WITH FUNCTIONING CONTROLS IS
READY FOR OPERATION.

EXAMINE TERMINAL UNITS, SUCH AS VARIABLE-AIR-VOLUME BOXES, AND VERIFY THAT
THEY ARE ACCESSIBLE AND THEIR CONTROLS ARE CONNECTED AND FUNCTIONING.

EXAMINE STRAINERS. VERIFY THAT STARTUP SCREENS ARE REPLACED BY PERMANENT
SCREENS WITH INDICATED PERFORATIONS.

EXAMINE THREE-WAY VALVES FOR PROPER INSTALLATION FOR THEIR INTENDED FUNCTION
OF DIVERTING OR MIXING FLUID FLOWS.

EXAMINE HEAT-TRANSFER COILS FOR CORRECT PIPING CONNECTIONS AND FOR CLEAN
AND STRAIGHT FINS.

EXAMINE SYSTEM PUMPS TO ENSURE ABSENCE OF ENTRAINED AIR IN THE SUCTION PIPING.
EXAMINE OPERATING SAFETY INTERLOCKS AND CONTROLS ON HVAC EQUIPMENT.

REPORT DEFICIENCIES DISCOVERED BEFORE AND DURING PERFORMANCE OF TAB
PROCEDURES. OBSERVE AND RECORD SYSTEM REACTIONS TO CHANGES IN
CONDITIONS. RECORD DEFAULT SET POINTS IF DIFFERENT FROM INDICATED VALUES.

PREPARATION
PREPARE A TAB PLAN THAT INCLUDES STRATEGIES AND STEP-BY-STEP PROCEDURES.

COMPLETE SYSTEM-READINESS CHECKS AND PREPARE REPORTS. VERIFY THE FOLLOWING:
PERMANENT ELECTRICAL-POWER WIRING IS COMPLETE.

AUTOMATIC TEMPERATURE-CONTROL SYSTEMS ARE OPERATIONAL.

EQUIPMENT AND DUCT ACCESS DOORS ARE SECURELY CLOSED.

BALANCE, SMOKE, AND FIRE DAMPERS ARE OPEN.

ISOLATING AND BALANCING VALVES ARE OPEN AND CONTROL VALVES ARE
OPERATIONAL.

CEILNGS ARE INSTALLED IN CRITICAL AREAS WHERE AIR-PATTERN ADJUSTMENTS
ARE REQUIRED AND ACCESS TO BALANCING DEVICES IS PROVIDED.

O N

o
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3.3

3.4

G.

7. WINDOWS AND DOORS CAN BE CLOSED SO INDICATED CONDITIONS FOR SYSTEM
OPERATIONS CAN BE MET.

GENERAL PROCEDURES FOR TESTING AND BALANCING

PERFORM TESTING AND BALANCING PROCEDURES ON EACH SYSTEM ACCORDING TO
THE PROCEDURES CONTAINED IN AABC'S "NATIONAL STANDARDS FOR TOTAL SYSTEM
BALANCE" ASHRAE 111 NEBB'S "PROCEDURAL STANDARDS FOR TESTING, ADJUSTING,
AND BALANCING OF ENVIRONMENTAL SYSTEMS" SMACNA'S "HVAC SYSTEMS - TESTING,
ADJUSTING, AND BALANCING" AND IN THIS SECTION.

1. COMPLY WITH REQUIREMENTS IN ASHRAE 62.1, SECTION 7.2.2 - "AIR BALANCING.."

CUT INSULATION, DUCTS, PIPES, AND EQUIPMENT CABINETS FOR INSTALLATION OF TEST

PROBES TO THE MINIMUM EXTENT NECESSARY FOR TAB PROCEDURES.

1. AFTER TESTING AND BALANCING, PATCH PROBE HOLES IN DUCTS WITH SAME
MATERIAL AND THICKNESS AS USED TO CONSTRUCT DUCTS.

2 INSTALL AND JOIN NEW INSULATION THAT MATCHES REMOVED MATERIALS.
RESTORE INSULATION, COVERINGS, VAPOR BARRIER, AND FINISH ACCORDING TO
SECTION 2307 13 "DUCT INSULATION," SECTION 2307 16 "HVAC EQUIPMENT
INSULATION," SECTION 23 07 19 "HVAC PIPING INSULATION."

MARK EQUIPMENT AND BALANCING DEVICES, INCLUDING DAMPER-CONTROL
POSITIONS, VALVE POSITION INDICATORS, FAN-SPEED-CONTROL LEVERS, AND SIMILAR

CONTROLS AND DEVICES, WITH PAINT OR OTHER SUITABLE, PERMANENT IDENTIFICATION
MATERIAL TO SHOW FINAL SETTINGS.

TAKE AND REPORT TESTING AND BALANCING MEASUREMENTS IN INCH-POUND (IP) UNITS.
GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

PREPARE TEST REPORTS FOR BOTH FANS AND OUTLETS. OBTAIN MANUFACTURER'S OQUTLET
FACTORS AND RECOMMENDED TESTING PROCEDURES. CROSSCHECK THE SUMMATION
OF REQUIRED OUTLET VOLUMES WITH REQUIRED FAN VOLUMES.

PREPARE SCHEMATIC DIAGRAMS OF SYSTEMS' "AS-BUILT" DUCT LAYOUTS.

DETERMINE THE BEST LOCATIONS IN MAIN AND BRANCH DUCTS FOR ACCURATE DUCT-
AIRFLOW MEASUREMENTS.

CHECK AIRFLOW PATTERNS FROM THE OUTDOOR-AIR LOUVERS AND DAMPERS AND THE
RETURN- AND EXHAUST-AIR DAMPERS THROUGH THE SUPPLY-FAN DISCHARGE AND
MIXING DAMPERS.

LOCATE START-STOP AND DISCONNECT SWITCHES, ELECTRICAL INTERLOCKS, AND
MOTOR STARTERS.

VERIFY THAT MOTOR STARTERS ARE EQUIPPED WITH PROPERLY SIZED THERMAL
PROTECTION.

CHECK DAMPERS FOR PROPER POSITION TO ACHIEVE DESIRED AIRFLOW PATH.

Page 4 of 8
JAREDIAN DESIGN GROUP



SECTION 23 05 93 - TESTING, ADJUSTING AND BALANCING FOR HVAC
DEPARTMENT OF HEALTH: ELDRA SHULTERBRANDT - LONG TERM CARE FACILITY ANNEX
GRANT NO. D12AP00350 (VI-CIP-2012-4)

ST. THOMAS, U. S. VIRGIN ISLANDS

H.  CHECK FOR AIRFLOW BLOCKAGES.
l CHECK CONDENSATE DRAINS FOR PROPER CONNECTIONS AND FUNCTIONING.
J. CHECK FOR PROPER SEALING OF AIR-HANDLING-UNIT COMPONENTS.

K. VERIFY THAT AIR DUCT SYSTEM IS SEALED AS SPECIFIED IN SECTION 23 31 13 "METAL
DUCTS."

3.5 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS

A, ADJUST FANS TO DELIVER TOTAL INDICATED AIRFLOWS WITHIN THE MAXIMUM
ALLOWABLE FAN SPEED LISTED BY FAN MANUFACTURER.
1. MEASURE TOTAL AIRFLOW.
A.  WHERE SUFFICIENT SPACE IN DUCTS IS UNAVAILABLE FOR PITOT-TUBE
TRAVERSE MEASUREMENTS, MEASURE AIRFLOW AT TERMINAL OUTLETS AND
INLETS AND CALCULATE THE TOTAL AIRFLOW.
2, MEASURE FAN STATIC PRESSURES AS FOLLOWS TO DETERMINE ACTUAL STATIC
PRESSURE:
A.  MEASURE OUTLET STATIC PRESSURE AS FAR DOWNSTREAM FROM THE FAN AS
PRACTICAL AND UPSTREAM FROM RESTRICTIONS IN DUCTS SUCH AS ELBOWS
AND TRANSITIONS.
B. MEASURE STATIC PRESSURE DIRECTLY AT THE FAN OUTLET OR THROUGH THE
FLEXIBLE CONNECTION.
C.  MEASURE INLET STATIC PRESSURE OF SINGLE-INLET FANS IN THE INLET DUCT AS
NEAR THE FAN AS POSSIBLE, UPSTREAM FROM THE FLEXIBLE CONNECTION,
AND DOWNSTREAM FROM DUCT RESTRICTIONS.
D.  MEASURE INLET STATIC PRESSURE OF DOUBLE-INLET FANS THROUGH THE WALL
OF THE PLENUM THAT HOUSES THE FAN.
E.
3. MEASURE STATIC PRESSURE ACROSS EACH COMPONENT THAT MAKES UP AN AIR-
HANDLING UNIT, ROOFTOP UNIT, AND OTHER AIR-HANDLING AND -TREATING

EQUIPMENT.
A.  REPORT THE CLEANLINESS STATUS OF FILTERS AND THE TIME STATIC PRESSURES
ARE MEASURED.

4, MEASURE STATIC PRESSURES ENTERING AND LEAVING OTHER DEVICES, SUCH AS
SOUND TRAPS, HEAT-RECOVERY EQUIPMENT, AND AIR WASHERS, UNDER FINAL
BALANCED CONDITIONS.

5. REVIEW RECORD DOCUMENTS TO DETERMINE VARIATIONS IN DESIGN STATIC
PRESSURES VERSUS ACTUAL STATIC PRESSURES. CALCULATE ACTUAL SYSTEM-EFFECT
FACTORS. RECOMMEND ADJUSTMENTS TO ACCOMMODATE ACTUAL
CONDITIONS.

6. OBTAIN APPROVAL FROM COMMISSIONING AUTHORITY FOR ADJUSTMENT OF FAN
SPEED HIGHER OR LOWER THAN INDICATED SPEED. COMPLY WITH REQUIREMENTS
IN SECTIONS FOR AIR-HANDLING UNITS FOR ADJUSTMENT OF FANS, BELTS, AND
PULLEY SIZES TO ACHIEVE INDICATED AIR-HANDLING-UNIT PERFORMANCE.

7. DO NOT MAKE FAN-SPEED ADJUSTMENTS THAT RESULT IN MOTOR OVERLOAD.
CONSULT EQUIPMENT MANUFACTURERS ABOUT FAN-SPEED SAFETY FACTORS.
MODULATE DAMPERS AND MEASURE FAN-MOTOR AMPERAGE TO ENSURE THAT NO
OVERLOAD WILL OCCUR. MEASURE AMPERAGE IN FULL-COOLING, FULL-HEATING,
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3.6

3.7

ECONOMIZER, AND ANY OTHER OPERATING MODE TO DETERMINE THE MAXIMUM
REQUIRED BRAKE HORSEPOWER.

ADJUST VOLUME DAMPERS FOR MAIN DUCT, SUBMAIN DUCTS, AND MAJOR BRANCH

DUCTS TO INDICATED AIRFLOWS WITHIN SPECIFIED TOLERANCES.

1. MEASURE AIRFLOW OF SUBMAIN AND BRANCH DUCTS.

A.  WHERE SUFFICIENT SPACE IN SUBMAIN AND BRANCH DUCTS IS UNAVAILABLE
FOR PITOT-TUBE TRAVERSE MEASUREMENTS, MEASURE AIRFLOW AT TERMINAL
OUTLETS AND INLETS AND CALCULATE THE TOTAL AIRFLOW FOR THAT ZONE.

2. MEASURE STATIC PRESSURE AT A POINT DOWNSTREAM FROM THE BALANCING
DAMPER, AND ADJUST VOLUME DAMPERS UNTIL THE PROPER STATIC PRESSURE IS
ACHIEVED.

3. REMEASURE EACH SUBMAIN AND BRANCH DUCT AFTER ALL HAVE BEEN ADJUSTED.
CONTINUE TO ADJUST SUBMAIN AND BRANCH DUCTS TO INDICATED AIRFLOWS
WITHIN SPECIFIED TOLERANCES.

MEASURE AIR OUTLETS AND INLETS WITHOUT MAKING ADJUSTMENTS.
1. MEASURE TERMINAL OUTLETS USING A DIRECT-READING HOOD OR OUTLET
MANUFACTURER'S WRITTEN INSTRUCTIONS AND CALCULATING FACTORS.

ADJUST AIR OUTLETS AND INLETS FOR EACH SPACE TO INDICATED AIRFLOWS WITHIN
SPECIFIED TOLERANCES OF INDICATED VALUES. MAKE ADJUSTMENTS USING BRANCH
VOLUME DAMPERS RATHER THAN EXTRACTORS AND THE DAMPERS AT AIR TERMINALS.

1. ADJUST EACH OUTLET IN SAME ROOM OR SPACE TO WITHIN SPECIFIED
TOLERANCES OF INDICATED QUANTITIES WITHOUT GENERATING NOISE LEVELS
ABOVE THE LIMITATIONS PRESCRIBED BY THE CONTRACT DOCUMENTS,

2, ADJUST PATTERNS OF ADJUSTABLE OUTLETS FOR PROPER DISTRIBUTION WITHOUT
DRAFTS.

PROCEDURES FOR MOTORS

MOTORS, 1/2 HP AND LARGER: TEST AT FINAL BALANCED CONDITIONS AND RECORD THE
FOLLOWING DATA:

MANUFACTURER'S NAME, MODEL NUMBER, AND SERIAL NUMBER.

MOTOR HORSEPOWER RATING.

MOTOR RPM.

EFFICIENCY RATING.

NAMEPLATE AND MEASURED VOLTAGE, EACH PHASE.

NAMEPLATE AND MEASURED AMPERAGE, EACH PHASE.

STARTER THERMAL-PROTECTION-ELEMENT RATING.

NOORARWN~

MOTORS DRIVEN BY VARIABLE-FREQUENCY CONTROLLERS: TEST FOR PROPER
OPERATION AT SPEEDS VARYING FROM MINIMUM TO MAXIMUM. TEST THE MANUAL
BYPASS OF THE CONTROLLER TO PROVE PROPER OPERATION. RECORD OBSERVATIONS
INCLUDING NAME OF CONTROLLER MANUFACTURER, MODEL NUMBER, SERIAL NUMBER,
AND NAMEPLATE DATA.

PROCEDURES FOR CONDENSING UNITS

VERIFY PROPER ROTATION OF FANS.
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B. MEASURE ENTERING- AND LEAVING-AIR TEMPERATURES.
C.  RECORD COMPRESSOR DATA.
3.8 PROCEDURES FOR HEAT-TRANSFER COILS

A.  MEASURE, ADJUST, AND RECORD THE FOLLOWING DATA FOR EACH REFRIGERANT COIL:
DRY-BULB TEMPERATURE OF ENTERING AND LEAVING AIR.

WET-BULB TEMPERATURE OF ENTERING AND LEAVING AIR.

AIRFLOW.

AIR PRESSURE DROP.

REFRIGERANT SUCTION PRESSURE AND TEMPERATURE.

ObhwN—

3.9 TOLERANCES
A, SET HVAC SYSTEM'S AIR FLOW RATES AND WATER FLOW RATES WITHIN THE FOLLOWING

TOLERANCES:
1. SUPPLY, RETURN, AND EXHAUST FANS AND EQUIPMENT WITH FANS: PLUS OR MINUS
10 PERCENT.

2, AIR OUTLETS AND INLETS: PLUS OR MINUS 10 PERCENT.

3.10 REPORTING

A, INITIAL CONSTRUCTION-PHASE REPORT: BASED ON EXAMINATION OF THE CONTRACT
DOCUMENTS AS SPECIFIED IN "EXAMINATION" ARTICLE, PREPARE A REPORT ON THE
ADEQUACY OF DESIGN FOR SYSTEMS' BALANCING DEVICES. RECOMMEND CHANGES
AND ADDITIONS TO SYSTEMS' BALANCING DEVICES TO FACILITATE PROPER
PERFORMANCE MEASURING AND BALANCING. RECOMMEND CHANGES AND
ADDITIONS TO HVAC SYSTEMS AND GENERAL CONSTRUCTION TO ALLOW ACCESS FOR
PERFORMANCE MEASURING AND BALANCING DEVICES.

B. STATUS REPORTS: PREPARE BIWEEKLY PROGRESS REPORTS TO DESCRIBE COMPLETED
PROCEDURES, PROCEDURES IN PROGRESS, AND SCHEDULED PROCEDURES. INCLUDE A
LIST OF DEFICIENCIES AND PROBLEMS FOUND IN SYSTEMS BEING TESTED AND BALANCED.
PREPARE A SEPARATE REPORT FOR EACH SYSTEM AND EACH BUILDING FLOOR FOR
SYSTEMS SERVING MULTIPLE FLOORS.

3.1 FINAL REPORT

A.  GENERAL: PREPARE A CERTIFIED WRITTEN REPORT; TABULATE AND DIVIDE THE REPORT
INTO SEPARATE SECTIONS FOR TESTED SYSTEMS AND BALANCED SYSTEMS.
1. INCLUDE A CERTIFICATION SHEET AT THE FRONT OF THE REPORT'S BINDER, SIGNED
AND SEALED BY THE CERTIFIED TESTING AND BALANCING ENGINEER.
2 INCLUDE A LIST OF INSTRUMENTS USED FOR PROCEDURES, ALONG WITH PROOF OF
CALIBRATION.

B. FINAL REPORT CONTENTS: IN ADDITION TO CERTIFIED FIELD-REPORT DATA, INCLUDE THE
FOLLOWING:
1. FAN CURVES.
2 MANUFACTURERS' TEST DATA.
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3.
4.

FIELD TEST REPORTS PREPARED BY SYSTEM AND EQUIPMENT INSTALLERS.
OTHER INFORMATION RELATIVE TO EQUIPMENT PERFORMANCE; DO NOT INCLUDE
SHOP DRAWINGS AND PRODUCT DATA.

C. GENERAL REPORT DATA: IN ADDITION TO FORM TITLES AND ENTRIES, INCLUDE THE
FOLLOWING DATA:

CohwLN -~

— 0 @~

12,
13.

14,

15.

TITLE PAGE.

NAME AND ADDRESS OF THE TAB CONTRACTOR.

PROJECT NAME.

PROJECT LOCATION.

ARCHITECT'S NAME AND ADDRESS.

ENGINEER'S NAME AND ADDRESS.

CONTRACTOR'S NAME AND ADDRESS.

REPORT DATE.

SIGNATURE OF TAB SUPERVISOR WHO CERTIFIES THE REPORT.

TABLE OF CONTENTS WITH THE TOTAL NUMBER OF PAGES DEFINED FOR EACH

SECTION OF THE REPORT. NUMBER EACH PAGE IN THE REPORT.

SUMMARY OF CONTENTS INCLUDING THE FOLLOWING:

A.  INDICATED VERSUS FINAL PERFORMANCE.

B. NOTABLE CHARACTERISTICS OF SYSTEMS.

C. DESCRIPTION OF SYSTEM OPERATION SEQUENCE IF IT VARIES FROM THE
CONTRACT DOCUMENTS.

NOMENCLATURE SHEETS FOR EACH ITEM OF EQUIPMENT.

DATA FOR TERMINAL UNITS, INCLUDING MANUFACTURER'S NAME, TYPE, SIZE, AND

FITTINGS.

NOTES TO EXPLAIN WHY CERTAIN FINAL DATA IN THE BODY OF REPORTS VARY

FROM INDICATED VALUES.

TEST CONDITIONS FOR FANS AND PUMP PERFORMANCE FORMS INCLUDING THE

FOLLOWING:

A.  SETTINGS FOR OUTDOOR-, RETURN-, AND EXHAUST-AIR DAMPERS.

B. CONDITIONS OF FILTERS.

C. COOLING COIL, WET- AND DRY-BULB CONDITIONS.

D FAN DRIVE SETTINGS INCLUDING SETTINGS AND PERCENTAGE OF MAXIMUM

PITCH DIAMETER.

OTHER SYSTEM OPERATING CONDITIONS THAT AFFECT PERFORMANCE.

m

3.12 ADDITIONAL TESTS

A, WITHIN 90 DAYS OF COMPLETING TAB, PERFORM ADDITIONAL TAB TO VERIFY THAT
BALANCED CONDITIONS ARE BEING MAINTAINED THROUGHOUT AND TO CORRECT
UNUSUAL CONDITIONS.
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DEPARTMENT OF HEALTH: ELDRA SHULTERBRANDT ANNEX FACILITY
GRANT NO. D12AP00350 (VI-CIP-2012-4)
St. Thomas, U. S. Virgin Islands

PART 1 - GENERAL
1.1 SUMMARY

A.  Section includes insulating the following duct services:
1. Indoor, concealed supply air.

B. Related Sections:
1. Section 23 31 13 "Metal Ducts".

1.2 ACTION SUBMITTALS
A Product Data: For each type of product indicated.

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other

work.

1. Detail application of protective shields, saddles, and inserts at hangers for each
type of insulation and hanger.

2. Detdil insulation application at elbows, fittings, dampers, specialties and flanges
for each type of insulation.

3. Detail application of field-applied jackets.

4. Detail application at linkages of control devices.

1.3 INFORMATIONAL SUBMITTALS

A Field quality-control reports.

14 QUALITY ASSURANCE

A.  Surface-Burning Characteristics: For insulation and related materials, as determined by
testing identical products according to ASTM E 84, by a testing agency acceptable to
authorities having jurisdiction. Factory label insulation and jacket materials and
adhesive, mastic, tapes, and cement material containers, with appropriate markings of
applicable testing agency.

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-
developed index of 50 or less.

PART 2 - PRODUCTS

2.1 INSULATION MATERIALS

A. Comply with requirements in "Duct Insulation Schedule, General," and "Indoor Duct and
Plenum Insulation Schedule" articles for where insulating materials shall be applied.

B. Products shall not contain asbestos, lead, mercury, or mercury compounds.

Page 1 of 14
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C. Products that come in contact with stainless steel shall have a leachable chloride
content of less than 50 ppm when tested according to ASTM C 871.

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable
according to ASTM C 795.

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the
manufacturing process.

F. Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting
resin. Comply with ASTM C 583, Type Il and ASTM C 1290, Type lll with factory-applied

FSK jacket. Factory-applied jacket requirements are specified in "Factory-Applied

Jackets" Article.

1. Products: Subject to compliance with requirements, provide one of the following
available products that may be incorporated into the Work include, but are not
limited to, the following:

CertainTeed Corp.; SoftTouch Duct Wrap.
Johns Manwville; Microlite.

Knauf Insulation; Friendly Feel Duct Wrap.
Manson Insulation Inc.; Alley Wrap.

Owens Corning; SOFTR All-Service Duct Wrap.

®eaooQ

2.2 ADHESIVES

A Materials shall be compatible with insulation materiais, jackets, and substrates and for
bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.

B. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
1. Products: Subject to compliance with requirements, provide one of the following

available products that may be incorporated into the Work include, but are not

limited to, the following: .

Q. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; CP-127.

b. Eagle Bridges - Marathon Industries; 225.

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 85-60/85-70.

d. Mon-Eco Industries, Inc.; 22-25.

2. For indoor applications, adhesive shall have a VOC content of 80 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

3. Adhesive shall comply with the testing and product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Voldtile
Organic Emissions from Various Sources Using Small-Scale Environmental
Chambers."

C.  ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A
for bonding insulation jacket lap seams and joints,

Page 2 of 14
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Products: Subject o compliance with requirements, provide one of the following

available products that may be incorporated into the Work include, but are not

limited to, the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; CP-82.

b. Eagle Bridges - Marathon Industries; 225.

C. Foster Brand, Specialty Consfruction Brands, Inc., a business of H. B. Fuller
Company; 85-50.

d. Mon-Eco Industries, Inc.; 22-25.

For indoor applications, adhesive shall have a VOC content of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Adhesive shall comply with the testing and product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Volatile
Organic Emissions from Various Sources Using Small-Scale Environmental
Chambers."

23 MASTICS

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply
with MIL-PRF-19565C, Type Il

1.

For indoor applications, use mastics that have a VOC content of 50 g/L or less
when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

B. Vapor-Barrier Mastic: Water based:; suitable for indoor use on below ambient services.

1.

3.

4.
5.

Products: Subject to compliance with requirements, provide one of the following

available products that may be incorporated into the Work include, but are not

limited to, the following:

Q. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 30-80/30-90.

b. Vimasco Corporation; 749,

Water-Vapor Permeance: ASTME 96/E 96M, Procedure B, 0013 perm (0.009

metric perm) at 43-mil (1.09-mm) dry film thickness.

Service Temperature Range: Minus 20 to plus 180 deg F (Minus 29 to plus 82

deg Q).

Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight.

Color: White.

C. Breather Mastic: Water based; suitable for indoor and outdoor use on above ambient
services.
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Products: Subject to compliance with requirements, provide one of the following

available products that may be incorporated into the Work include, but are not

limited to, the following:

Q. Childers Brand, Specialty Construction Brands, Inc., a business of H. B, Fuller
Company; CP-10.

b. Eagle Bridges - Marathon Industries; 550.

C. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 46-50.

d. Mon-Eco Industries, Inc.; 55-50.
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e.  Vimasco Corporation; WC-1/WC-5.

Water-Vapor Permeance: ASTMF 1249, 1.8 perms (1.2 metric perms) at 0.0625-
inch (1.6-mm) dry film thickness.

Service Temperature Range: Minus 20 to plus 180 degF (Minus 29 to plus 82
deg Q).

Solids Content: 60 percent by volume and 66 percent by weight.

Color: White.

24 SEALANTS

A.  FSK and Metal Jacket Flashing Sealants:

1.

hopn

Products: Subject to compliance with requirements, provide one of the following

available products that may be incorporated into the Work include, but are not

limited to, the following:

Q. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; CP-76.

b. Eagle Bridges - Marathon Industries; 405.

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 95-44.

d. Mon-Eco Industries, Inc.; 44-05.

Materials shall be compatible with insulation materials, jackets, and substrates.
Fire- and water-resistant, flexible, elastomeric sealant.

Service Temperature Range: Minus 40 to plus 250 deg F (Minus 40 to plus 121
deg C).

Color: Aluminum.

For indoor applications, use sealants that have a VOC content of 420 g/L or less
when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Sealants shall comply with the testing and product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Voldtile
Organic Emissions from Various Sources Using Small-Scale Environmental
Chambers."

B. ASJ Flashing Sealants, and Vinyl and PVC Jacket Flashing Sealants:

1.
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Products: Subject to compliance with requirements, provide one of the following

available products that may be incorporated into the Work include, but are not

limited to, the following:

Q. Childers Brand, Specialty Construction Brands, Inc., a business of H. B, Fuller
Company; CP-76.

Materials shall be compatible with insulation materials, jackets, and substrates.

Fire- and water-resistant, flexible, elastomeric sealant.

Service Temperature Range: Minus 40 to plus 250 deg F (Minus 40 to plus 121

deg C).

Color: White.

For indoor applications, sealants shall have a VOC content of 420 g/L or less when

calculated according to 40 CFR §9, Subpart D (EPA Method 24).

Sealants shall comply with the testing and product requirements of the California

Department of Health Services' "Standard Practice for the Testing of Volatile
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25

2.6

2.7

Organic Emissions from Various Sources Using Small-Scale Environmental
Chambers."

FACTORY-APPLIED JACKETS

Insulation system schedules indicate factory-applied jackets on various applications.

When factory-applied jackets are indicated, comply with the following:

1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing;
complying with ASTM C 1136, Type I.

2. ASJ-SSL:  ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive
covered by a removable protective strip; complying with ASTM C 1136, Type I.

3. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper
backing; complying with ASTM C 1136, Type II.

4, FSP Jacket: Aluminum-foil, fiberglass-reinforced scrim with polyethylene backing;
complying with ASTM C 1136, Type Il.

5. Vinyl Jacket: White vinyl with a permeance of 1.3 perms (0.86 metric perm) when
tested according to ASTM E 96/E 96M, Procedure A, and complying with NFPA 90A
and NFPA 90B.

FIELD-APPLIED FABRIC-REINFORCING MESH

Woven Polyester Fabric: Approximately 1 oz./sq. yd. (34 g/sq. m) with a thread count of
10 strands by 10 strands/sq. in. (4 strands by 4 strands/sg. mm), in a Leno weave, for
ducts.

1. Products: Subject to compliance with requirements, provide one of the following
available products that may be incorporated into the Work include, but are not
limited to, the following:

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; Mast-A-Fab.
b. Vimasco Corporation; Elastafab 894.

TAPES

ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic

adhesive, complying with ASTM C 1136,

1. Products: Subject to compliance with requirements, provide one of the following
available products that may be incorporated into the Work include, but are not
limited to, the following:

a. ABI, Ideal Tape Division; 428 AWF ASJ.

b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0836.
C. Compac Corporation; 104 and 105,

d. Venture Tape; 15640 CW Plus, 1542 CW Pius, and 1642 CW Plus/SQ.

2. Width: 3 inches (75 mm).
3. Thickness: 11.5 mils (0.29 mm).
4. Adhesion: 90 ounces force/inch (1.0 N/mm) in width.
5. Elongation: 2 percent.
Page 5 of 14
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6.
7.

Tensile Strength: 40 Ibf/inch (7.2 N/mm) in width.
ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic
adhesive; complying with ASTM C 1136,

1.

NOOGAGLN

Products: Subject to compliance with requirements, provide one of the following
available products that may be incorporated into the Work include, but are not
limited to, the following:

Q. ABI, Ideal Tape Division; 491 AWF FSK.

b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827.

c. Compac Corporation; 110and 111.

d. Venture Tape; 1525 CW NT, 15628 CW, and 1528 CW/SQ.

Width: 3 inches (756 mm).

Thickness: 6.5 mils (0.16 mm).

Adhesion: 90 ounces force/inch (1.0 N/mm) in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibf/inch (7.2 N/mm) in width.

FSK Tape Disks and Squares: Precut disks or squares of FSK tape.

C. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic
adhesive; suitable for indoor and outdoor applications.

1.

CORLN

Products: Subject to compliance with requirements, provide one of the following
available products that may be incorporated into the Work include, but are not
limited to, the following:

Q. ABI, Ideal Tape Division; 370 White PVC tape.

b. Compac Corporation; 130.

C. Venture Tape; 1506 CW NS.

Width: 2 inches (60 mm).

Thickness: 6 mils (0.15 mm).

Adhesion: 64 ounces force/inch (0.7 N/mm) in width.
Elongation: 500 percent.

Tensile Strength: 18 Ibf/inch (3.3 N/mm) in width.

D.  Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.
1.

cohwN
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Products: Subject to compliance with requirements, provide one of the following
available products that may be incorporated into the Work include, but are not
limited to, the following:

a. ABI, Ideal Tape Division; 488 AWF.

b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0800.

(o} Compac Corporation; 120.

d. Venture Tape; 3520 CW.

Width: 2 inches (50 mm).

Thickness: 3.7 mils (0.093 mm).

Adhesion: 100 ounces forcefinch (1.1 N/mm) in width.
Elongation: 5 percent.

Tensile Strength: 34 Ibf/inch (6.2 N/mm) in width.
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2.8 SECUREMENTS

A Aluminum Bands: ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105, or 5005; Temper H-

14, 0.020 inch (0.51 mm) thick, 1/2 inch (13 mm) wide with wing seal or closed seal.

1. Products: Subject to compliance with requirements, provide one of the following
available products that may be incorporated into the Work include, but are not
limited to, the following:

a. ITW Insulation Systems; Gerrard Strapping and Seals.
b. RPR Products, Inc.; Insul-Mate Strapping, Seals, and Springs.

B. Insulation Pins and Hangers:

1. Metal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate
welded to projecting spindle that is capable of holding insulation, of thickness
indicated, securely in position indicated when self-locking washer is in place.
Comply with the following requirements:

a. Products: Subject to compliance with requirements, provide one of the
following available products that may be incorporated into the Work
include, but are not limited to, the following:

1)  AGM Industries, Inc.; Tactoo Perforated Base Insul-Hangers.
2) GEMCO; Perforated Base.
3) Midwest Fasteners, Inc.; Spindle.

b. Baseplate: Perforated, galvanized carbon-steel sheet, 0.030 inch (0.76 mm)
thick by 2 inches (60 mm) square.

C. Spindle: Stainless steel, fully annealed, 0.106-inch- (2.6-mm-) diameter
shank, length to suit depth of insulation indicated.

d. Adhesive: Recommended by hanger manufacturer. Product with
demonstrated capability to bond insulation hanger securely to substrates
indicated without damaging insulation, hangers, and substrates.

2. Nonmetal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate
fastened to projecting spindle that is capable of holding insulation, of thickness
indicated, securely in position indicated when self-locking washer is in place.
Comply with the following requirements:

Q. Products: Subject to compliance with requirements, provide one of the
following available products that may be incorporated into the Work
include, but are not limited to, the following:

1) GEMCQO; Nylon Hangers.
2 Midwest Fasteners, Inc.; Nylon Insulation Hangers.

b. Baseplate: Perforated, nylon sheet, 0.030 inch (0.76 mm) thick by 1-1/2
inches (38 mm) in diameter.

C. Spindle: Nylon, 0.106-inch- (2.6-mm-) diameter shank, length to suit depth
of insulation indicated, up to 2-1/2 inches (63 mm).

d. Adhesive: Recommended by hanger manufacturer.  Product with
demonstrated capability to bond insulation hanger securely to substrates
indicated without damaging insulation, hangers, and substrates.

3. Self-Sticking-Base Insulation Hangers: Baseplate welded to projecting spindle
that is capable of holding insulation, of thickness indicated, securely in position
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Jaredian Design Group



SECTION 23 07 13 - TESTING, ADJUSTING AND BALANCING FOR HVAC
DEPARTMENT OF HEALTH: ELDRA SHULTERBRANDT ANNEX FACILITY
GRANT NO. D12AP00350 (VI-CIP-2012-4)
St. Thomas, U. S. Virgin Islands

indicated when self-locking washer is in place. Comply with the following

requirements:

a. Products: Subject to compliance with requirements, provide one of the
following available products that may be incorporated into the Work
include, but are not limited to, the following:

1)  AGM Industries, Inc.; Tactoo Self-Adhering Insul-Hangers.
2) GEMCO; Peel & Press.
3) Midwest Fasteners, Inc.; Self Stick.

b. Baseplate: Galvanized carbon-steel sheet, 0.030 inch (0.76 mm) thick by 2
inches (60 mm) square.

C. Spindle: Stainless steel, fully annealed, 0.106-inch- (2.6-mm-) diameter
shank, length to suit depth of insulation indicated.

d. Adhesive-backed base with a peel-off protective cover.

4. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- (0.41-
mm-) thick, stainless-steel sheet, with beveled edge sized as required to hold
insulation securely in place but not less than 1-1/2 inches (38 mm) in diameter.

Q. Products: Subject to compliance with requirements, provide one of the
following available products that may be incorporated into the Work
include, but are not limited to, the following:

1) AGM Industries, Inc.; RC-150.

2) GEMCOQO; R-150.

3) Midwest Fasteners, Inc.; WA-150.
4) Nelson Stud Welding; Speed Clips.

b. Protect ends with capped self-locking washers incorporating a spring steel
insert to ensure permanent retention of cap in exposed locations.

5. Nonmetal Insulation-Retaining Washers: Self-locking washers formed from 0.016-
inch- (0.41-mm-) thick nylon sheet, with beveled edge sized as required to hold
insulation securely in place but not less than 1-1/2 inches (38 mm) in diameter.

Q. Manufacturers: Subject to compliance with requirements, provide products
by one of the following available manufacturers offering products that may
be incorporated into the Work include, but are not limited to, the following:
1) GEMCO.

2) Midwest Fasteners, Inc.

C. Staples: Outward-clinching insulation staples, nominal 3/4-inch- (19-mm-) wide, stainless
steel or Monel.

D.  Wire: 0.062-inch (1.6-mm) soft-annealed, galvanized steel.

1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following available manufacturers offering products that may be
incorporated into the Work include, but are not limited to, the following:

Q. C & F Wire.

Page 8 of 14
Jaredian Design Group



SECTION 23 07 13 - TESTING, ADJUSTING AND BALANCING FOR HVAC
DEPARTMENT OF HEALTH: ELDRA SHULTERBRANDT ANNEX FACILITY
GRANT NO. D12AP00350 (VI-CIP-2012-4)
St. Thomas, U. S. Virgin Islands

29

CORNER ANGLES

PVC Corner Angles: 30 mils (0.8 mm) thick, minimum 1 by 1 inch (25 by 25 mm), PVC
according to ASTM D 1784, Class 16354-C. White or color-coded to match adjacent
surface.

Aluminum Corner Angles: 0.040 inch (1.0 mm) thick, minimum 1 by 1 inch (25 by 25
mm), aluminum according to ASTM B 209 (ASTM B 209M), Alioy 3003, 3005, 3105, or 5005;
Temper H-14.

PART 3 - EXECUTION

3.1 PREPARATION

A Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials

that will adversely affect insulation application.
3.2 GENERAL INSTALLATION REQUIREMENTS

A Install insulation materials, accessories, and finishes with smooth, straight, and even
surfaces; free of voids throughout the length of ducts and fittings.

B. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required
for each item of duct system as specified in insulation system schedules.

C. Install accessories compatible with insulation materials and suitable for the service.
Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in
either wet or dry state,

D. Install insulation with longitudinal seams at top and bottom of horizontal runs.

E. Install multiple layers of insulation with longitudinal and end seams staggered.

F. Keep insulation materials dry during application and finishing.

G. Installinsulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer.

H. Install insulation with least number of joints practical.

l. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at
hangers, supports, anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor afftachments.
2. For insulation application where vapor barriers are indicated, extend insulation on
anchor legs from point of attachment to supported item to point of attachment to
structure. Taper and seal ends at attachment to structure with vapor-barrier
mastic.
Page 9 of 14
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3. Install insert materials and install insulation to tightly join the insert. Seal insulation
to insulation inserts with adhesive or sealing compound recommended by
insulation material manufacturer.

J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage
rate and wet and dry film thicknesses.

K. Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth.

2. Cover circumferential joints with 3-inch- (75-mm-) wide strips, of same material as
insulation jacket. Secure strips with adhesive and outward clinching staples
along both edges of strip, spaced 4 inches (100 mm) o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches (38 mm). Clean and dry
surface to receive self-sealing lap. Staple laps with outward clinching staples
along edge at 2 inches (50 mm) o.c.

Q. For below ambient services, apply vapor-barrier mastic over staples.

4. Cover joints and seams with tape, according to insulation material manufacturer's
written instructions, to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and
joints and at ends adjacent to duct flanges and fittings.

L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its
nominal thickness.

M.  Finish installation with systems at operating conditions. Repair joint separations and
cracking due to thermal movement.

N. Repair damaged insulation facings by applying same facing material over damaged
areas. Extend patches at least 4 inches (100 mm) beyond damaged areas. Adhere,
staple, and seal patches similar to butt joints.

33 PENETRATIONS

A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof
penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation above roof
surface and seal with joint sealant. For applications requiring indoor and outdoor
insulation, install insulation for outdoor applications tightly joined to indoor
insulation ends. Seal joint with joint sealant.

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches (50 mm)
below top of roof flashing.

4. Sedal jacket to roof flashing with flashing sealant.

B. Insulation Instaliation at Aboveground Exterior Wall Penetrations: Install insulation
continuously through wall penetrations.
1. Seal penetrations with flashing sealant.
2. For applications requiring only indoor insulation, terminate insulation inside wall
surface and seal with joint sealant. For applications requiring indoor and outdoor
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3.4

C.

insulation, install insulation for outdoor applications tightly joined to indoor
insulation ends. Seal joint with joint sealant.

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing
at least 2 inches (60 mm).

4. Seal jacket to wall flashing with flashing sealant.

Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):
Install insulation continuously through walls and partitions.

Insulation Installation at Fire-Rated Wall and Partition Penetrations: Terminate insulation

at fire damper sleeves for fire-rated wall and partition penetrations. Externally insulate

damper sleeves to match adjacent insulation and overlap duct insulation at least 2

inches (60 mm).

1. Comply with requirements in Division 07 for firestopping and fire-resistive joint
sealers.

Insulation Installation at Floor Penetrations:

1. Duct: For penetrations through fire-rated assemblies, terminate insulation at fire
damper sleeves and externally insulate damper sleeve beyond floor o match
adjacent duct insulation. Overlap damper sleeve and duct insulation at least 2
inches (60 mm).

2. Seal penetrations through fire-rated assemblies. Comply with requirements in
Division 07 for firestopping and fire-resistive joint sealers."

INSTALLATION OF MINERAL-FIBER INSULATION

Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and

insulation pins.

1. Apply adhesives according to manufacturer's recommended coverage rates per
unit areq, for 100 percent coverage of duct and plenum surfaces.

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and
transitions.

3, Install either capacitor-discharge-weld pins and speed washers or cupped-head,
capacitor-discharge-weld pins on sides and boitom of horizontal ducts and sides
of vertical ducts as follows:

a. On duct sides with dimensions 18 inches (450 mm) and smaller, place pins
along longitudinal centerline of duct. Space 3 inches (75 mm) maximum
from insulation end joints, and 16 inches (400 mm) o.c.

b. On duct sides with dimensions larger than 18 inches (450 mm), place pins

16 inches (400 mm) o.c. each way, and 3 inches (75 mm) maximum from

insulation joints. Install additional pins to hold insulation tightly against

surface at cross bracing.

Pins may be omitted from top surface of horizontal, rectangular ducts and

plenums.

Do not overcompress insulation during installation.

Impale insulation over pins and altach speed washers.

Cut excess portion of pins extending beyond speed washers or bend

parallel with insulation surface. Cover exposed pins and washers with tape

matching insulation facing.

0

~0Q
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4 For ducts and plenums with surface temperatures below ambient, install a
continuous unbroken vapor barrier. Create a facing lap for longitudinal seams
and end joints with insulation by removing 2 inches (50 mm) from one edge and
one end of insulation segment. Secure laps to adjacent insulation section with
1/2-inch (13-mm) outward-clinching staples, 1 inch (25 mm) o.c. Install vapor
barrier consisting of factory- or field-applied jacket, adhesive, vapor-barrier
mastic, and sealant at joints, seams, and protrusions.

Q. Repair punctures, tears, and penetrations with tape or mastic o maintain
vapor-barrier seal.

b. Install vapor stops for ductwork and plenums operating below 50 deg F (10
deg C) at 18-foot (6.5-m) intervals. Vapor stops shall consist of vapor-
barrier mastic applied in a Z-shaped pattern over insulation face, along butt
end of insulation, and over the surface. Cover insulation face and surface
to be insulated a width equal to two times the insulation thickness, but not
less than 3 inches (75 mm).

5. Overlap unfaced blankets a minimum of 2 inches (50 mm) on longitudinal seams
and end joints. At end joints, secure with steel bands spaced a maximum of 18
inches (450 mm) o.c.

6. Install insulation on rectangular duct elbows and fransitions with a full insulation
section for each surface. Install insulation on round and flat-oval duct elbows
with individually mitered gores cut to fit the elbow.

7. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation
surface with 6-inch- (150-mm-) wide strips of same material used to insulate duct.
Secure on dalternating sides of stiffener, hanger, and flange with pins spaced 6
inches (150 mm) o.c.

B. Board Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation
pins.

1. Apply adhesives according o manufacturer's recommended coverage rates per
unit areq, for 100 percent coverage of duct and plenum surfaces.

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and
fransitions.

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head,
capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides
of vertical ducts as follows:

a. On duct sides with dimensions 18 inches (450 mm) and smaller, place pins
along longitudinal centerline of duct. Space 3 inches (75 mm) maximum
from insulation end joints, and 16 inches (400 mm) o.c.

b. On duct sides with dimensions larger than 18 inches (450 mm), space pins
16 inches (400 mm) o.c. each way, and 3 inches (75 mm) maximum from
insulation joints. Install additional pins to hold insulation tightly against
surface at cross bracing.

C. Pins may be omitted from top surface of horizontal, rectangular ducts and
plenums.

d. Do not overcompress insulation during installation.

e. Cut excess portion of pins extending beyond speed washers or bend
parallel with insulation surface. Cover exposed pins and washers with tape
matching insulation facing.
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3.5

3.6

4, For ducts and plenums with surface temperatures below ambient, install a
continuous unbroken vapor barrier. Create a facing lap for longitudinal seams
and end joints with insulation by removing 2 inches (50 mm) from one edge and
one end of insulation segment. Secure laps to adjacent insulation section with
1/2-inch (13-mm) outward-clinching staples, 1 inch (25 mm) o.c. Install vapor
barrier consisting of factory- or field-applied jacket, adhesive, vapor-barrier
mastic, and sealant at joints, seams, and protrusions.

Q. Repair punctures, tears, and penetrations with tape or mastic to maintain
vapor-barrier seal.

b. Install vapor stops for ductwork and plenums operating below 50 deg F (10
deg C) at 18-foot (6.5-m) intervals. Vapor stops shall consist of vapor-
barrier mastic applied in a Z-shaped pattern over insulation face, along butt
end of insulation, and over the surface. Cover insulation face and surface
to be insulated a width equal to two times the insulation thickness, but not
less than 3 inches (75 mm).

5, Install insulation on rectangular duct elbows and transitions with a full insulation
section for each surface. Groove and score insulation to fit as closely as possible
to outside and inside radius of elbows. Install insulation on round and flat-oval
duct elbows with individually mitered gores cut to fit the elbow.

6. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation
surface with 6-inch- (150-mm-) wide strips of same material used to insulate duct.
Secure on alternating sides of stiffener, hanger, and flange with pins spaced 6
inches (150 mm) o.c.

FINISHES

Insulation with ASJ or Other Paintable Jacket Material: Paint jacket with paint system

identified below and as specified in Division 09.

1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket
material and finish coat paint. Add fungicidal agent to render fabric mildew
proof.

Q. Finish Coat Material: Interior, flat, latex-emulsion size.

Color: Final color as selected by Architect. Vary first and second coats to allow visual
inspection of the completed Work.

FIELD QUALITY CONTROL
Perform tests and inspections.

Tests and Inspections:

1. Inspect ductwork, randomly selected by Architect, by removing field-applied
jacket and insulation in layers in reverse order of their installation. Extent of
inspection shall be limited to one location(s) for each duct system defined in the
"Duct Insulation Schedule, General" Article.
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C. Allinsulation applications will be considered defective Work if sample inspection reveals
noncompliance with requirements.

3.7 DUCT INSULATION SCHEDULE, GENERAL

A, Plenums and Ducts Requiring Insulation:
1. Indoor, concealed supply air.

B. Items Noft Insulated:
1. Metal ducts with duct liner of sufficient thickness to comply with energy code and
ASHRAE/IESNA 90.1.
Factory-insulated flexible ducts.
Factory-insulated plenums and casings.
Flexible connectors.
Vibration-control devices.
Factory-insulated access panels and doors.

cophoN

3.8 INDOOR DUCT AND PLENUM INSULATION SCHEDULE
A Concedled, Supply-Air and Return-Air Duct and Plenum Insulation: Mineral-fiber

blanket, 1-1/2” inches (60 mm) thick and 1.0-1b/cu. ft. (16-kg/cu. m) nominal density
R-6.

END OF SECTION
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PART 1 - GENERAL

1.1 SUMMARY
A. This Section inciudes refrigerant piping used for air-conditioning applications.
1.2 PERFORMANCE REQUIREMENTS

A Line Test Pressure for Refrigerant R-410A;

1. SUCTION LINES FOR AIR-CONDITIONING APPLICATIONS: 185 psig (1276 kPa).
2. HOT-GAS AND LIQUID LINES: 325 psig (2241 kPa).
1.3 ACTION SUBMITTALS

A. Product Data: For each type of valve and refrigerant piping specialty indicated.
Include pressure drop based on manufacturer's test data.

B. Shop Drawings: Show layout of refrigerant piping and specialties, including pipe, tube,
and fitting sizes, flow capacities, valve arrangements and locations, slopes of horizontal
runs, oil fraps, double risers, wall and floor penetrations, and equipment connection
details. Show interface and spatial relationships between piping and equipment,

1. REFRIGERANT PIPING INDICATED ON DRAWINGS IS SCHEMATIC ONLY. SIZE PIPING
AND DESIGN ACTUAL PIPING LAYOUT, INCLUDING OIL TRAPS, DOUBLE RISERS,
SPECIALTIES, AND PIPE AND TUBE SIZES TO ACCOMMODATE, AS A MINIMUM,
EQUIPMENT PROVIDED, ELEVATION DIFFERENCE BETWEEN COMPRESSOR AND
EVAPORATOR, AND LENGTH OF PIPING TO ENSURE PROPER OPERATION AND
COMPLIANCE WITH WARRANTIES OF CONNECTED EQUIPMENT.
1.4 INFORMATIONAL SUBMITTALS
A Field quality-control test reports.
1.5 CLOSEOUT SUBMITTALS
A Operation and maintenance data,
1.6 QUALITY ASSURANCE
A Comply with ASHRAE 15, "Safety Code for Refrigeration Systems."
B. Comply with ASME B31.5, "Refrigeration Piping and Heat Transfer Components."
1.7 PRODUCT STORAGE AND HANDLING

A. Store piping in a clean and protected area with end caps in place to ensure that

piping interior and exterior are clean when installed.
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PART 2 - PRODUCTS

2.1 COPPER TUBE AND FITTINGS

A Copper Tube: ASTM B 280, Type ACR.

B. Wrought-Copper Fittings: ASME B16.22,

C.  Wrought-Copper Unions: ASME B16.22.

D. Solder Filler Metals: ASTM B 32. Use 95-5 tin antimony or alloy HB solder to join copper
socket fittings on copper pipe.

E. Brazing Filler Metals: AWS A5.8.

F. Flexible Connectors:

1.

wn

4,
5

BODY: TIN-BRONZE BELLOWS WITH WOVEN, FLEXIBLE, TINNED-BRONZE-WIRE-
REINFORCED PROTECTIVE JACKET.

END CONNECTIONS: SOCKET ENDS.

OFFSET PERFORMANCE: CAPABLE OF MINIMUM 3/4-inch (20-mm) MISALIGNMENT
IN MINIMUM 7-inch- (180-mm-) LONG ASSEMBLY.

PRESSURE RATING: FACTORY TEST AT MINIMUM 500 psig (3450 kPa).

MAXIMUM OPERATING TEMPERATURE: 250 deg F (121 deg C).

2.2 VALVES AND SPECIALTIES

A Diaphragm Packless Valves:

1.

2.

No»nhAWG

BODY AND BONNET: FORGED BRASS OR CAST BRONZE; GLOBE DESIGN WITH
STRAIGHT-THROUGH OR ANGLE PATTERN.

DIAPHRAGM: PHOSPHOR BRONZE AND STAINLESS STEEL WITH STAINLESS-STEEL
SPRING.

OPERATOR: RISING STEM AND HAND WHEEL.

SEAT: NYLON.

END CONNECTIONS: SOCKET, UNION, OR FLANGED.

WORKING PRESSURE RATING: 500 psig (3450 kPa).

MAXIMUM OPERATING TEMPERATURE: 275 deg F (135 deg C).

B. Pocked-AngIe Valves:

PNOGA LN

BODY AND BONNET: FORGED BRASS OR CAST BRONZE.

PACKING: MOLDED STEM, BACK SEATING, AND REPLACEABLE UNDER PRESSURE.
OPERATOR: RISING STEM.

SEAT: NONROTATING, SELF-ALIGNING POLYTETRAFLUOROETHYLENE.

SEAL CAP: FORGED-BRASS OR VALOX HEX CAP.

END CONNECTIONS: SOCKET, UNION, THREADED, OR FLANGED.

WORKING PRESSURE RATING: 500 psig (3450 kPa).

MAXIMUM OPERATING TEMPERATURE: 275 deg F (135 deg C).

C. Check Valves:
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BODY: DUCTILE IRON, FORGED BRASS, OR CAST BRONZE; GLOBE PATTERN.

BONNET: BOLTED DUCTILE IRON, FORGED BRASS, OR CAST BRONZE; OR BRASS HEX
PLUG.

PISTON: REMOVABLE POLYTETRAFLUOROETHYLENE SEAT.

CLOSING SPRING: STAINLESS STEEL.

MANUAL OPENING STEM: SEAL CAP, PLATED-STEEL STEM, AND GRAPHITE SEAL.

END CONNECTIONS: SOCKET, UNION, THREADED, OR FLANGED.

MAXIMUM OPENING PRESSURE: 0.50 psig (3.4 kPa).

WORKING PRESSURE RATING: 500 psig (3450 kPa).

MAXIMUM OPERATING TEMPERATURE: 275 deg F (135 deg C).

N =

VN AWG

D. Service Valves:

BODY: FORGED BRASS WITH BRASS CAP INCLUDING KEY END TO REMOVE CORE.
CORE: REMOVABLE BALL-TYPE CHECK VALVE WITH STAINLESS-STEEL SPRING.
SEAT: POLYTETRAFLUOROETHYLENE.

END CONNECTIONS: COPPER SPRING.

WORKING PRESSURE RATING: 500 psig (3450 kPa).

Lol ol ol s

E. Solenoid Valves: Comply with ARI 760 and UL 429; listed and labeled by an NRTL,

1. BODY AND BONNET: PLATED STEEL.

2. SOLENOID TUBE, PLUNGER, CLOSING SPRING, AND SEAT ORIFICE: STAINLESS STEEL.

3. SEAT. POLYTETRAFLUOROETHYLENE.

4. END CONNECTIONS: THREADED.

5. ELECTRICAL: MOLDED, WATERTIGHT COIL IN NEMA 250 ENCLOSURE OF TYPE
REQUIRED BY LOCATION WITH 1/2-inch (16-GRC) CONDUIT ADAPTER, AND 24-V AC
COIL.

6. WORKING PRESSURE RATING: 400 psig (2760 kPa).

7. MAXIMUM OPERATING TEMPERATURE: 240 deg F (116 deg C).

8. MANUAL OPERATOR.

F. Safety Relief Valves: Comply with ASME Boiler and Pressure Vessel Code; listed and
labeled by an NRTL,

BODY AND BONNET: DUCTILE IRON AND STEEL, WITH NEOPRENE O-RING SEAL.

PISTON, CLOSING SPRING, AND SEAT INSERT: STAINLESS STEEL.

SEAT DISC: POLYTETRAFLUOROETHYLENE.

END CONNECTIONS: THREADED.

WORKING PRESSURE RATING: 400 psig (2760 kPa).

MAXIMUM OPERATING TEMPERATURE: 240 deg F (116 deg C).

ch LN~

G. Thermostatic Expansion Valves: Comply with ARI 750.

BODY, BONNET, AND SEAL CAP: FORGED BRASS OR STEEL.

DIAPHRAGM, PISTON, CLOSING SPRING, AND SEAT INSERT: STAINLESS STEEL.
PACKING AND GASKETS: NON-ASBESTOS.

CAPILLARY AND BULB: COPPER TUBING FILLED WITH REFRIGERANT CHARGE.
SUCTION TEMPERATURE: 40 deg F (4.4 deg C).

SUPERHEAT: ADJUSTABLE.

REVERSE-FLOW OPTION (FOR HEAT-PUMP APPLICATIONS).

END CONNECTIONS: SOCKET, FLARE, OR THREADED UNION.

WORKING PRESSURE RATING: 700 psig (4820 kPa).

VENOCGOAGLN =
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H. Straight-Type Strainers:

oM~

BODY: WELDED STEEL WITH CORROSION-RESISTANT COATING.
SCREEN: 100-MESH STAINLESS STEEL.

END CONNECTIONS: SOCKET OR FLARE.

WORKING PRESSURE RATING: 500 psig (3450 kPa).

MAXIMUM OPERATING TEMPERATURE: 275 deg F (135 deg C).

Angle-Type Strainers:

omB LN~

BODY: FORGED BRASS OR CAST BRONZE.

DRAIN PLUG: BRASS HEX PLUG.

SCREEN: 100-MESH MONEL.

END CONNECTIONS: SOCKET OR FLARE.

WORKING PRESSURE RATING: 500 psig (3450 kPa).

MAXIMUM OPERATING TEMPERATURE: 275 deg F (135 deg C).

J. Moisture/Liquid Indicators:

1.
2.

Nooaw

BODY: FORGED BRASS.

WINDOW:  REPLACEABLE, CLEAR, FUSED GLASS WINDOW WITH INDICATING
ELEMENT PROTECTED BY FILTER SCREEN.

INDICATOR: COLOR CODED TO SHOW MOISTURE CONTENT IN PPM.

MINIMUM MOISTURE INDICATOR SENSITIVITY: INDICATE MOISTURE ABOVE 60 PPM.
END CONNECTIONS: SOCKET OR FLARE.

WORKING PRESSURE RATING: 500 psig (3450 kPa).

MAXIMUM OPERATING TEMPERATURE: 240 deg F (116 deg O).

K. Replaceable-Core Filter Dryers: Comply with ARI 730.

1.

N

chWL

0 N

BODY AND COVER: PAINTED-STEEL SHELL WITH DUCTILE-IRON COVER, STAINLESS-
STEEL SCREWS, AND NEOPRENE GASKETS.

FILTER MEDIA: 10 MICRON, PLEATED WITH INTEGRAL END RINGS; STAINLESS-STEEL
SUPPORT.

DESICCANT MEDIA: ACTIVATED ALUMINA.

DESIGNED FOR REVERSE FLOW (FOR HEAT-PUMP APPLICATIONS).

END CONNECTIONS: SOCKET.

ACCESS PORTS: NPS 1/4 (DN 8) CONNECTIONS AT ENTERING AND LEAVING SIDES
FOR PRESSURE DIFFERENTIAL MEASUREMENT.

MAXIMUM PRESSURE LOSS: 2 psig (14 kPa).

WORKING PRESSURE RATING: 500 psig (3450 kPa).

MAXIMUM OPERATING TEMPERATURE: 240 deg F (116 deg C).

L. Permanent Filter Dryers; Comply with ARI 730.

1.
2,

el Al ol

N
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BODY AND COVER: PAINTED-STEEL SHELL.

FILTER MEDIA: 10 MICRON, PLEATED WITH INTEGRAL END RINGS; STAINLESS-STEEL
SUPPORT.

DESICCANT MEDIA: ACTIVATED ALUMINA.

DESIGNED FOR REVERSE FLOW (FOR HEAT-PUMP APPLICATIONS).

END CONNECTIONS: SOCKET.

ACCESS PORTS: NPS 1/4 (DN 8) CONNECTIONS AT ENTERING AND LEAVING SIDES
FOR PRESSURE DIFFERENTIAL MEASUREMENT.

MAXIMUM PRESSURE LOSS: 2 psig (14 kPa).
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8. WORKING PRESSURE RATING: 500 psig (3450 kPa).
9. MAXIMUM OPERATING TEMPERATURE: 240 deg F (116 deg C).

Liquid Accumulators; Comply with ARI 495,

1. BODY: WELDED STEEL WITH CORROSION-RESISTANT COATING.
2. END CONNECTIONS: SOCKET OR THREADED.

3. WORKING PRESSURE RATING: 500 psig (3450 kPa).

4, MAXIMUM OPERATING TEMPERATURE: 275 deg F (135 deg C).

REFRIGERANTS

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited
to, the following:

1. Atofina Chemicals, Inc.

2, DuPont Company; Fluorochemicals Div.

3. Honeywell, Inc.; Genetron Refrigerants.

4. INEOS Fiuor Americas LLC.

R-410a.

PART 3 - EXECUTION

3.1

A

3.2

PIPING APPLICATIONS

Suction Lines NPS1-1/2 (DN 40) and Smaller for Conventional Air-Conditioning
Applications: Copper, Type ACR, annealed-temper tubing and wrought-copper fittings
with soldered joints.

Suction Lines NPS4 (DN 100) and Smaller for Conventional Air-Conditioning
Applications: Copper, Type ACR, drawn-temper tubing and wrought-copper fittings
with brazed or soldered joints.

Hot-Gas and Liguid Lines:

1. NPS 1-1/2 (DN 40) AND SMALLER: COPPER, TYPE ACR, ANNEALED-TEMPER TUBING
AND WROUGHT-COPPER FITTINGS WITH SOLDERED JOINTS.

2. NPS 1-1/2 (DN 40) AND SMALLER: COPPER, TYPE ACR, DRAWN-TEMPER TUBING AND
WROUGHT-COPPER FITTINGS WITH SOLDERED JOINTS.

Safety-Relief-Valve Discharge Piping: Copper, Type ACR, drawn-temper tubing and
wrought-copper fittings with soldered joints.

VALVE AND SPECIALTY APPLICATIONS

Install diaphragm packless valves in suction and discharge lines of compressor.
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Install service valves for gage taps at strainers if they are not an integral part of strainers.

Install a check valve at the compressor discharge and a liquid accumulator at the
compressor suction connection.

Except as otherwise indicated, install diaphragm packless valves on inlet and outlet
side of filter dryers.

Install a full-sized, three-valve bypass around filter dryers.

install solenoid valves upstream from each expansion valve. Install solenoid valves in
horizontal lines with coil at top.

Install thermostatic expansion valves as close as possible to distributors on evaporators.

1. INSTALL VALVE SO DIAPHRAGM CASE IS WARMER THAN BULB.

2. SECURE BULB TO CLEAN, STRAIGHT, HORIZONTAL SECTION OF SUCTION LINE USING
TWO BULB STRAPS. DO NOT MOUNT BULB IN A TRAP OR AT BOTTOM OF THE LINE.

3. IF EXTERNAL EQUALIZER LINES ARE REQUIRED, MAKE CONNECTION WHERE IT WILL
REFLECT SUCTION-LINE PRESSURE AT BULB LOCATION.

Install safety relief valves where required by ASME Boiler and Pressure Vessel Code. Pipe
safety-relief-valve discharge line to outside according fo ASHRAE 15,

Install moisture/liquid indicators in liquid line at the inlet of the thermostatic expansion
valve or at the inlet of the evaporator coil capillary tube.

Install strainers upstream from and adjacent to the following unless they are furnished as
an integral assembly for device being protected:

1. SOLENOID VALVES.

2. THERMOSTATIC EXPANSION VALVES.

3. COMPRESSOR.

Install filter dryers in liquid line between compressor and thermostatic expansion
valve, and in the suction line at the compressor.

Install flexible connectors at compressors.

PIPING INSTALLATION

Drawing plans, schematics, and diagrams indicate general location and arrangement
of piping systems; indicated locations and arrangements were used fo size pipe and
calculate friction loss, expansion, pump sizing, and other design considerations. Install
piping as indicated unless deviations to layout are approved on Shop Drawings.

Install refrigerant piping according to ASHRAE 15,

Install piping iIn conceadled locations unless otherwise indicated and except in
equipment rooms and service areas.
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D. Install piping indicated to be exposed and piping in equipment rooms and service
areas at right angles or parailel to building walls. Diagonal runs are prohibited unless
specifically indicated otherwise.

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel
removal.
F. install piping adjacent to machines to allow service and maintenance.

G. Install piping free of sags and bends.
H. Install fittings for changes in direction and branch connections.

l. Select system components with pressure rating equal to or greater than system
operating pressure.,

J. Refer to Section 23 09 00 "Instrumentation and Control for HVAC" and Section 23 09 93
"Sequence and Operations for HYAC Controls" for solenoid valve controllers, control
wiring, and sequence of operation.

K. install piping as short and direct as possible, with a minimum number of joints, elbows,
and fittings.
L. Arrange piping to allow inspection and service of refrigeration equipment. Install valves

and specialties in accessible locations to allow for service and inspection. Install access
doors or panels as specified in Section 08 31 13 "Access Doors and Frames" if valves or
equipment requiring maintenance is concealed behind finished surfaces.

M.  Install refrigerant piping in protective conduit where installed belowground.

Install refrigerant piping in rigid or flexible conduit in locations where exposed to
mechanical injury.

O. Slope refrigerant piping as follows:
1. INSTALL HORIZONTAL HOT-GAS DISCHARGE PIPING WITH A UNIFORM SLOPE
DOWNWARD AWAY FROM COMPRESSOR.
2. INSTALL HORIZONTAL SUCTION LINES WITH A UNIFORM SLOPE DOWNWARD TO
COMPRESSOR.
3. INSTALL TRAPS AND DOUBLE RISERS TO ENTRAIN OIL IN VERTICAL RUNS.
4. LIQUID LINES MAY BE INSTALLED LEVEL.

P. When brazing or soldering, remove solenoid-valve coils and sight giasses; also remove
valve stems, seats, and packing, and accessible internal parts of refrigerant specialties.
Do not apply heat near expansion-valve bulb.

Q. Install piping with adequate clearance between pipe and adjacent walls and hangers
or between pipes for insulation installation.

R. ldentify refrigerant piping and valves according to Section 23 05 53 "ldentification for
HVAC Piping and Equipment.”
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S. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with
requirements for sleeves specified in Section 23 05 17 "Sleeves and Sleeve Seals for
HVAC Piping."

T. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with
requirements for sleeve seals specified in Section 23 05 17 "Sleeves and Sleeve Seals for
HVAC Piping."

U. Install escutcheons for piping penetrations of walls, ceilings, and floors, Comply with
requirements for escutcheons specified in Section 23 05 18 "Escutcheons for HVAC

Piping."

34 PIPE JOINT CONSTRUCTION

A Soldered Joints: Construct joints according to ASTM B 828 or CDA's "Copper Tube

Handbook."
B. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," Chapter "Pipe
and Tube."
1. USE TYPE BCUP, COPPER-PHOSPHORUS ALLOY FOR JOINING COPPER SOCKET
FITTINGS WITH COPPER PIPE.
2. USE TYPE BAG, CADMIUM-FREE SILVER ALLOY FOR JOINING COPPER WITH BRONZE
OR STEEL.

3.5 HANGERS AND SUPPORTS

A Hanger, support, and anchor products are specified in Section 23 05 29 "Hangers and
Supports for HYAC Piping and Equipment.”

B. Install the following pipe attachments:

1. ADJUSTABLE STEEL CLEVIS HANGERS FOR INDIVIDUAL HORIZONTAL RUNS LESS THAN
20 feet (6 m) LONG.

2. ROLLER HANGERS AND SPRING HANGERS FOR INDIVIDUAL HORIZONTAL RUNS 20
feet (6 m) OR LONGER.

3. PIPE ROLLER: MSS SP-58, TYPE 44 FOR MULTIPLE HORIZONTAL PIPING 20 feet (6 m)
OR LONGER, SUPPORTED ON A TRAPEZE.

4. SPRING HANGERS TO SUPPORT VERTICAL RUNS.

5. COPPER-CLAD HANGERS AND SUPPORTS FOR HANGERS AND SUPPORTS IN DIRECT

CONTACT WITH COPPER PIPE.
C. Install hangers for copper tubing with the following maximum spacing and minimum

rod sizes:

1. NPS 1/2 (DN 15): MAXIMUM SPAN, 60 inches (1500 mm); MINIMUM ROD SIZE, 1/4
inch (6.4 mm).

2. NPS 5/8 (DN 18): MAXIMUM SPAN, 460 inches (1500 mm); MINIMUM ROD SIZE, 1/4
inch (6.4 mm).

3. NPS 1 (DN 25): MAXIMUM SPAN, 72 inches (1800 mm); MINIMUM ROD SIZE, 1/4
inch (6.4 mm).

Page 8 of 10

Jaredian Design Group



SECTION 23 23 00 - REFRIGERANT PIPING
DEPARTMENT OF HEALTH: ELDRA SHULTERBRANDT ANNEX FACILITY
GRANT NO. D12AP00350 (VI-CIP-2012-4)

ST. THOMAS, U. S. VIRGIN ISLANDS

NPS 1-1/4 (DN 32): MAXIMUM SPAN, 96 inches (2400 mm); MINIMUM ROD SIZE, 3/8
inch (9.5 mm).
NPS 1-1/2 (DN 40): MAXIMUM SPAN, 96 inches (2400 mm); MINIMUM ROD SIZE, 3/8
inch (9.5 mm).

D.  Support multifloor vertical runs af least at each floor.

3.6 FIELD QUALITY CONTROL

A Perform tests and inspections and prepare test reports.

B. Tests and Inspections:

1.
2.

COMPLY WITH ASME B31.5, CHAPTER VI.

TEST REFRIGERANT PIPING AND SPECIALTIES. ISOLATE COMPRESSOR, CONDENSER,

EVAPORATOR, AND SAFETY DEVICES FROM TEST PRESSURE IF THEY ARE NOT RATED

ABOVE THE TEST PRESSURE.

TEST HIGH- AND LOW-PRESSURE SIDE PIPING OF EACH SYSTEM SEPARATELY AT NOT

LESS THAN THE PRESSURES INDICATED IN PART 1 "PERFORMANCE REQUIREMENTS"

ARTICLE.

A.  FILL SYSTEM WITH NITROGEN TO THE REQUIRED TEST PRESSURE.

B. SYSTEM SHALL MAINTAIN TEST PRESSURE AT THE MANIFOLD GAGE
THROUGHOUT DURATION OF TEST.

C. TEST JOINTS AND FITTINGS WITH ELECTRONIC LEAK DETECTOR OR BY
BRUSHING A SMALL AMOUNT OF SOAP AND GLYCERIN SOLUTION OVER
JOINTS.

D. REMAKE LEAKING JOINTS USING NEW MATERIALS, AND RETEST UNTIL
SATISFACTORY RESULTS ARE ACHIEVED.

3.7 SYSTEM CHARGING

A. Charge system using the following procedures:

1.
2.

INSTALL CORE IN FILTER DRYERS AFTER LEAK TEST BUT BEFORE EVACUATION.
EVACUATE ENTIRE REFRIGERANT SYSTEM WITH A VACUUM PUMP TO 500
micrometers (67 Pa). IF VACUUM HOLDS FOR 12 HOURS, SYSTEM IS READY FOR
CHARGING.

BREAK VACUUM WITH REFRIGERANT GAS, ALLOWING PRESSURE TO BUILD UP TO 2
psig (14 kPa).

CHARGE SYSTEM WITH A NEW FILTER-DRYER CORE IN CHARGING LINE.

3.8 ADJUSTING

A Adjust thermostatic expansion valve to obtain proper evaporator superheat.

B. Adjust high- and low-pressure switch settings to avoid short cycling in response to
fluctuating suction pressure.

C. Adjust set-point temperature of dir-conditioning or chilled-water controllers to the
system design temperature.
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D. Perform the following adjustments before operating the refrigeration system, according
to manufacturer's written instructions:

1.
2.
3.
4

5.

OPEN SHUTOFF VALVES IN CONDENSER WATER CIRCUIT.

VERIFY THAT COMPRESSOR OIL LEVEL IS CORRECT.

OPEN COMPRESSOR SUCTION AND DISCHARGE VALVES.

OPEN REFRIGERANT VALVES EXCEPT BYPASS VALVES THAT ARE USED FOR OTHER
PURPOSES.

CHECK OPEN COMPRESSOR-MOTOR ALIGNMENT AND VERIFY LUBRICATION FOR
MOTORS AND BEARINGS.

E. Replace core of replaceable filter dryer after system has been adjusted and after
design flow rates and pressures are established.
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PART 1 - GENERAL
1.1 SUMMARY
A. Section Includes:

Rectangular ducts and fittings.
Round ducts and fittings.
Sheet metal materials.
Sealants and gaskets.

Hangers and supports.

O W=

B. Related Sections:

1. Section 230593 '"Testing, Adjusting, and Balancing for HVAC" for testing,
adjusting, and balancing requirements for metal ducts.

2. Section 23 33 00 "Air Duct Accessories" for dampers, sound-control devices, duct-
mounting access doors and panels, tfurning vanes, and flexible ducts.

1.2 PERFORMANCE REQUIREMENTS

A. Delegated Duct Design: Duct construction, including sheet metal thicknesses, seam
and joint construction, reinforcements, and hangers and supports, shall comply with
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" and performance
requirements and design criteria indicated in "Duct Schedule" Article.

B. Structural Performance: Duct hangers and supports shall withstand the effects of
gravity loads and stresses within limits and under conditions described in SMACNA's
"HVAC Duct Construction Standards - Metal and Flexible".

C.  Airstream Surfaces: Surfaces in contact with the airstream shall comply with
requirements in ASHRAE 62.1.

1.3 ACTION SUBMITTALS
A Product Data: For each type of product indicated.
B. Shop Drawings:

1. Fabrication, assembly, and installation, including plans, elevations, sections,
components, and attachments to other work.

Factory- and shop-fabricated ducts and fittings.

Duct layout indicating sizes, configuration, and static-pressure classes.
Elevation of top of ducts.

Dimensions of main duct runs from building grid lines.

Fittings.

Reinforcement and spacing.

Seam and joint construction.,

Penetrations through fire-rated and other partitions.

0. Equipment installation based on equipment being used on Project,

ok whN

= 0N
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1.4

1.5

11.  Locations for duct accessories, including dampers, turning vanes, and access
doors and panels.

12. Hangers and supports, including methods for duct and building attachment and
vibration isolation.

INFORMATIONAL SUBMITTALS

Coordination Drawings: Plans, drawn to scale, on which the following items are shown
and coordinated with each other, using input from installers of the items involved:

1. Duct installation in congested spaces, indicating coordination with general
construction, building components, and other building services. Indicate
proposed changes to duct iayout,

Suspended ceiling components.

Structural members to which duct will be attached.

Size and location of initial access modules for acoustical tile.

Penetrations of smoke barriers and fire-rated construction.

ltfems penetrating finished ceiling including the following:

CohhwN

Lighting fixtures.

Air outlets and inlets.
Speakers.

Sprinklers.

Access panels.

Fire alarm devices.

~pao0uUQ

QUALITY ASSURANCE

ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems
and Equipment” and Section 7 - "Construction and System Start-up."

ASHRAE/IESNA  Compliance: Applicable requirements in  ASHRAE/IESNA 90.1,
Section 6.4.4 - "HVAC System Construction and Insulation.”

PART 2 - PRODUCTS

21

A.

RECTANGULAR DUCTS AND FITTINGS

General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" based on indicated static-pressure class unless
otherwise indicated.

Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse
Joints," for static-pressure class, applicable sealing requirements, materials involved,
duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible."
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2.2

Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular
Duct/Longitudinal Seams," for static-pressure class, applicable sealing requirements,
materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible "

Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select
types and fabricate according to SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible," Chapter 4, "Fittings and Other Construction," for static-pressure
class, applicable sealing requirements, materials involved, duct-support intervals, and
other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

ROUND DUCTS AND FITTINGS

General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on
indicated static-pressure class unless otherwise indicated.

1. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

Lindab Inc.

McGill AirFlow LLC.

SEMCO Incorporated.

Sheet Metal Connectors, Inc.
Spiral Manufacturing Co., Inc.

©caooQ

Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints,"
for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards
- Metal and Flexible."

1. Transverse Joints in Ducts Larger Than 60 Inches (15624 mm) in Diameter: Flanged.

Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal
Seams," for static-pressure class, applicable sedling requirements, materials involved,
duct-support infervals, and other provisions in SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible."

1. Fabricate round ducts larger Than 90 inches (2286 mm) in diameter with butt-
welded longitudinal seams.

Tees and Laterals: Select types and fabricate according fo SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals,"
and Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing requirements,
materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC
Duct Construction Standards - Metal and Fiexible."
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23 SHEET METAL MATERIALS

A General Material Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" for acceptable materials, material thicknesses, and
duct construction methods unless otherwise indicated. Sheet metal materials shall be
free of pitting, seam marks, roller marks, stains, discolorations, and other imperfections.

B. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.,

1. Galvanized Coating Designation: G60 (Z180).
2. Finishes for Surfaces Exposed to View: Mill phosphatized.

C.  Stainless-Steel Sheets: Comply with ASTM A 480/A 480M, Type 304 or 316, as indicated in
the "Duct Schedule" Article; cold roiled, annealed, sheet. Exposed surface finish shall
be No. 2B, No. 2D, No. 3, or No. 4 as indicated in the "Duct Schedule" Article.

D. Tie Rods: Galvanized steel, 1/4-inch (6-mm) minimum diameter for lengths 36 inches
(900 mm) or less; 3/8-inch (10-mm) minimum diameter for lengths longer than 36 inches
(200 mm).

24 SEALANT AND GASKETS

A.  General Sealant and Gasket Requirements: Surface-burning characteristics for sealants
and gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-
developed index of 80 when tested according to UL 723; certified by an NRTL.

B. Two-Part Tape Sealing System:

1. Tape: Woven cotton fiber impregnated with mineral gypsum and modified
acrylic/silicone activator to react exothermically with tape to form hard, durable,
airtight seal.

Tape Width; 3 inches (76 mm).

Sealant: Modified styrene acrylic.

Water resistant.

Mold and mildew resistant.

Maximum Static-Pressure Class: 10-inch wg (2500 Pa), positive and negative.

Service: Indoor and outdoor.

Service Temperature: Minus 40 to plus 200 deg F (Minus 40 to plus 93 deg C).

Substrate: Compatible with galvanized sheet steel (both PVC coated and bare),

stainless steel, or aluminum.

10.  For indoor applications, sealant shall have a VOC content of 250 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

11.  Sedlant shall comply with the testing and product requirements of the California
Department of Heaith Services' "Standard Practice for the Testing of Volatile
Organic Emissions from Various Sources Using Small-Scale Environmental
Chambers."

VONOGOAWN

C. Water-Based Joint and Seam Sealant:

1. Application Method: Brush on,
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Solids Content: Minimum 65 percent.

Shore A Hardness: Minimum 20.

Water resistant.

Mold and mildew resistant,

VOC: Maximum 75 g/L (less water),

Maximum Static-Pressure Class: 10-inch wg (2500 Pa), positive and negative.
Service: Indoor or outdoor.

Substrate: Compatible with galvanized sheet steel (both PVC coated and bare),
stainless steel, or aluminum sheets,

VONO A GN

D. Flanged Joint Sealant: Comply with ASTM C 920.

General: Single-component, acid-curing, silicone, elastomeric.

Type: S.

Grade: NS.

Class: 25,

Use: O.

For indoor applications, sealant shall have a VOC content of 250 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Sealant shall comply with the festing and product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Volatile
Organic Emissions from Various Sources Using Small-Scale Environmental
Chambers."

CORALDN -~

~

E. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene
plasticizer,

F. Round Duct Joint O-Ring Seals:

1. Seal shall provide maximum leakage class of 3 ¢fm/100 sq. ft. at 1-inch wg
©.14L/s per sg. m) and shall be rated for10-inch wg (2500-Pa) static-pressure
class, positive or negative.

EPDM O-ring to seal in concave bead in coupling or fitting spigot.

Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated
couplings and fitting spigots.

wnN

2.5 HANGERS AND SUPPORTS
A.  Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts.

B. Hanger Rods for Corrosive Environments:  Electrogalvanized, all-thread rods or
galvanized rods with threads painted with zinc-chromate primer after installation.

C. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible," Table 5-1 (Table 5-1M), "Rectanguiar Duct Hangers Minimum Size,"
and Table 5-2, "Minimum Hanger Sizes for Round Duct."

D. Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A 603.

E. Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A 492,
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Steel Cable End Connections: Cadmium-plated steel assemblies with brackets, swivel,
and bolts designed for duct hanger service; with an automatic-locking and clamping
device.

Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws;
compatible with duct materials.

Trapeze and Riser Supports:

1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.
2. Supports for Stainless-Steel Ducts: Stainless-steel shapes and plates.

PART 3 - EXECUTION

3.1 DUCT INSTALLATION

A. Drawing plans, schematics, and diagrams indicate general location and arrangement
of duct system. Indicated duct locations, configurations, and arrangements were used
to size ducts and calculate friction loss for air-handling equipment sizing and for other
design considerations. Install duct systems as indicated unless deviations to layout are
approved on Shop Drawings and Coordination Drawings.

B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible" unless otherwise indicated.

C. Install round ducts in maximum practical lengths.

D. Install ducts with fewest possible joints.

E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and
for branch connections.

F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and
perpendicular to building lines.

G. Install ducts close to walls, overhead construction, columns, and other structural and
permanent enclosure elements of building.

H. Install ducts with a clearance of 1 inch (25 mm), plus allowance for insulation thickness.

l. Route ducts to avoid passing through transformer vaults and electrical equipment
rooms and enclosures.

J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are
exposed to view, cover the opening between the partition and duct or duct insulation
with sheet metal flanges of same metal thickness as the duct. Overlap openings on
four sides by at least 1-1/2 inches (38 mm).
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K. Where ducts pass through fire-rated interior partitions and exterior walls, instali fire
dampers. Comply with requirements in Section 23 33 00 "Air Duct Accessories" for fire
and smoke dampers.

L. Protect duct interiors from moisture, construction debris and dust, and other foreign
materials, Comply with SMACNA's "lAQ Guidelines for Occupied Buildings Under
Construction," Appendix G, "Duct Cleanliness for New Construction Guidelines."

3.2 INSTALLATION OF EXPOSED DUCTWORK
A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged.

B. Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. Do
not use two-part tape sealing system.

C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter.
When welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the
exposed welds, and treat the welds to remove discoloration caused by welding.

D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of
fittings, hangers and supports, duct accessories, and air outlets.

E. Repair or replace damaged sections and finished work that does not comply with
these requirements.

3.3 DUCT SEALING

A Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct
Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible."

B. Seal ducts to the following seal classes according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible".

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

Outdoor, Supply-Air Ducts: Seal Class A.

Outdoor, Exhaust Ducts: Seal Class C.

Outdoor, Return-Air Ducts: Seal Class C.

Unconditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg (500 Pa) and

Lower: Seal Class B.

Unconditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-inch wg

(500 Pa): Seal Class A.

Unconditioned Space, Exhaust Ducts: Seal Class C.

Unconditioned Space, Return-Air Ducts: Seal Class B.

Conditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg (500 Pa) and

Lower: Seal Class C.

10.  Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg
(500 Pa): Seal Class B.

11.  Conditioned Space, Exhaust Ducts: Seal Class B.

12. Conditioned Space, Return-Air Ducts: Seal Class C.

O LN~

o
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34 HANGER AND SUPPORT INSTALLATION

A Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,"
Chapter 5, "Hangers and Supports.”

B. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel
fasteners appropriate for construction materials to which hangers are being attached.
1. Where practical, install concrete inserts before placing concrete.

2. Install powder-actuated concrete fasteners after concrete is placed and
completely cured.

3. Use powder-actuated concrete fasteners for standard-weight aggregate
concretes or for stabs more than 4 inches (100 mm) thick.

4, Do not use powder-actuated concrete fasteners for lightweight-aggregate
concretes or for slabs less than 4 inches (100 mm) thick.

5. Do not use powder-actuated concrete fasteners for seismic restraints.

C. Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Table 5-1 (Table 5-1M), "Rectangular Duct Hangers Minimum Size," and
Table 5-2, "Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install
hangers and supports within 24 inches (610 mm) of each elbow and within 48 inches
(1200 mm) of each branch intersection.

D. Hangers Exposed to View: Threaded rod and angle or channel supports.

E. Support vertical ducts with steel angles or channel secured to the sides of the duct with
welds, bolts, sheet metal screws, or blind rivets; support at each floor and at a
maximum intervails of 16 feet (5 m).

F. Install upper attachments to structures. Select and size upper attachments with pull-
out, tension, and shear capacities appropriate for supported loads and building
materials where used.

3.5 CONNECTIONS

A. Make connections to equipment with flexible connectors complying with
Section 23 33 00 "Air Duct Accessories."

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for
branch, outlet and inlet, and terminal unit connections.

3.6 DUCT CLEANING

A. Clean new and existing duct system(s) before testing, adjusting, and balancing.

B. Use service openings for entry and inspection.,

1. Create new openings and install access panels appropriate for duct static-
pressure class if required for cleaning access. Provide insulated panels for
insulated or lined duct. Patch insulation and liner as recommended by duct liner
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manufacturer. Comply with Section 23 33 00 "Air Duct Accessories" for access
panels and doors.
2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection.
3 Remove and reinstall ceiling to gain access during the cleaning process.

C. Particulate Collection and Odor Control:

1. When venting vacuuming system inside the building, use HEPA filtration with 99.97
percent collection efficiency for 0.3-micron-size (or larger) particles.

2. When venting vacuuming system to outdoors, use filter to collect debris removed
from HVAC system, and locate exhaust downwind and away from air intakes and
other points of entry into building.

D. Clean the following components by removing surface contaminants and deposits:

—

Air outlets and inlets (registers, grilles, and diffusers).

2. Supply. return, and exhaust fans including fan housings, plenums (except ceiling
supply and return plenums), scrolls, blades or vanes, shafts, baffles, dampers, and
drive assemblies.

3. Air-handling unit internal surfaces and components including mixing box, coil

section, air wash systems, spray eliminators, condensate drain pans, humidifiers

and dehumidifiers, filters and filter sections, and condensate collectors and

drains.
4. Coils and related components.
5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums

and mechanical equipment rooms.
6. Supply-air ducts, dampers, actuators, and turning vanes.
7 Dedicated exhaust and ventilation components and makeup air systems.

E. Mechanical Cleaning Methodology:

1. Clean metal duct systems using mechanical cleaning methods that extract
contaminants from within duct systems and remove contaminants from building.
2. Use vacuum-collection devices that are operated continuously during cleaning.

Connect vacuum device to downstream end of duct sections so areas being
cleaned are under negative pressure.

3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces
without damaging integrity of metal ducts, duct liner, or duct accessories.

4, Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit
duct liner to get wet. Replace fibrous-glass duct liner that is damaged,
deteriorated, or delaminated or that has friable material, mold, or fungus growth.,

5. Clean coils and coil drain pans according to NADCA 1992, Keep drain pan
operational. Rinse coils with clean water to remove latent residues and cleaning
materials; comb and straighten fins.

6. Provide drainage and cleanup for wash-down procedures.

7. Antimicrobial Agents and Coatings: Apply EPA-registered antimicrobial agents if
fungus is present. Apply antimicrobial agents according to manufacturer's
written instructions after removal of surface deposits and debris.
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3.7

3.8

START UP

Air Balance: Comply with requirements in Section 23 05 93 "Testing, Adjusting, and
Balancing for HVAC."

DUCT SCHEDULE

Fabricate ducts with galvanized sheet steel except as otherwise indicated and as
follows:

1. Laboratory exhaust ductwork: Stainless steel.
Supply Ducts:
1. Ducts Connected to Constant-Volume Air-Handling Units:

a Pressure Class: Positive 2-inch wg (600 Pa).
b. Minimum SMACNA Seal Class: A.

c SMACNA Leakage Class for Rectangular; 6.

d SMACNA Leakage Ciass for Round and Flat Oval; 6.

Return Ducts:
1. Ducts Connected to Air-Handling Units:

a Pressure Class: Positive or negative 2-inch wg (500 Pa).
b. Minimum SMACNA Seal Class: A.

C. SMACNA Leakage Class for Rectangular; 6.

d. SMACNA Leakage Class for Round and Flat Oval:; 6.

Exhaust Ducts:
1. Ducts Connected to Fans Exhausting (ASHRAE 62.1, Class 1 and 2) Air:

Q. Pressure Class: Negative 2-inch wg (600 Pa).

b. Minimum SMACNA Seal Class: A if negative pressure, and A if positive
pressure.

C. SMACNA Leakage Class for Rectangular; 12.

d. SMACNA Leakage Class for Round and Flat Oval: 6.

2. Ducts Connected to Fans Exhausting Laboratory and Process (ASHRAE 62.1, Class
3 and 4) Air:

a Type 304, stainless-steel sheet.
b Pressure Class: Positive or negative 3-inch wg (750 Pa).
C. Minimum SMACNA Sedal Class: Welded seams, joints, and penetrations.
d SMACNA Leakage Class: 3.
Outdoor-Air (Not Filtered, Heated, or Cooled) Ducts:

1. Ducts Connected to Air-Handling Units:
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a. Pressure Class: Positive or negative 2-inch wg (500 Pa).
b. Minimum SMACNA Seal Class: A.
C. SMACNA Leakage Class for Rectangular: 6.
d. SMACNA Leakage Class for Round and Flat Ovat: 3.
F. Infermediate Reinforcement:

1. Galvanized-Steel Ducts; Galvanized steel.
2. Stainless-Steel Ducts:

a. Exposed to Airstream: Match duct material.
b. Not Exposed to Airstream: Match duct material.

G.  Elbow Configuration:

1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible," Figure 4-2, "Rectangular Elbows."

a. Velocity 1000 fpm (6 m/s) or Lower:

1)) Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio.
2) Mitered Type RE 4 without vanes.

b. Velocity 1000 to 1500 fpm (5 to 7.6 m/s):

D Radius Type RE 1 with minimum 1.0 radius-to-diameter ratio.

2) Radius Type RE 3 with minimum 0.5 radius-to-diameter ratio and two
vanes.

3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and
Vane Runners," and Figure 4-4, "Vane Support in Elbows."

C. Velocity 1500 fpm (7.6 m/s) or Higher:

D Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.

2) Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two
vanes.

3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and
Vane Runners," and Figure 4-4, "Vane Support in Eloows."

2. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible," Figure 4-2, "Rectangular Elbows."

Q. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.

b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.

C. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane
Runners," and Figure 4-4, "Vane Support in Eloows."
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3. Round Duct; Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Figure 3-4, "Round Duct Elbows."

a. Minimum Radius-to-Diameter Ratio and Elbow Segments: Comply with
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,"
Table 3-1, "Mitered Elbows." Elbows with less than 90-degree change of
direction have proportionately fewer segments.

1)) Velocity 1000 fom (6 m/s) or Lower: 0.5 radius-to-diameter ratio and
three segments for 90-degree elbow.

2) Velocity 1000 to 1500 fpm (6 to 7.6 m/s): 1.0 radius-to-diameter ratio
and four segments for 90-degree elbow.

3) Velocity 1500 fom (7.6 m/s) or Higher. 1.5 radius-to-diameter ratio
and five segments for 90-degree elbow.

4) Radius-to Diameter Ratio: 1.5,

b. Round Elbows, 12 Inches (305 mm) and Smaller in Diameter: Stamped or
pleated.
C. Round Elbows, 14 Inches (356 mm) and Larger in Diameter: Standing seam.

H. Branch Configuration:

1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible," Figure 4-6, "Branch Connection."

Q. Rectangular Main to Rectangular Branch; 45-degree entry.
b. Rectangular Main to Round Branch: Spin in.

2, Round: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees."
Saddle taps are permitted in existing duct.

Q. Velocity 1000 fom (6 m/s) or Lower: 90-degree tap.

b. Velocity 1000 to 1500 fpm (5 to 7.6 m/s): Conical tap.
C. Velocity 1600 fpm (7.6 m/s) or Higher: 45-degree lateral.

END OF SECTION
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PART 1 - GENERAL
1.1 SUMMARY

A.  Section Includes:

Backdraft and pressure relief dampers.
Manual volume dampers.
Control dampers.

Fire dampers.

Flange connectors.

Turning vanes.
Duct-mounted access doors.
Flexible connectors.

Flexible ducts.

0. Duct accessory hardware.

O~
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B. Related Requirements:
1. Section 23 31 13 "Metal Ducts.

1.2 ACTION SUBMITTALS
A. Product Data: For each type of product.

B. Shop Drawings: For duct accessories. Include plans, elevations, sections,
details and attachments to other work.

1. Detail duct accessories fabrication and installation in ducts and other
construction. Include dimensions, weights, loads, and required
clearances; and method of field assembly into duct systems and other
construction. Include the following:

Special fittings.

Manual volume damper installations.

Control-damper installations.

Fire-damper installations, including sleeves; and duct-mounted

access doors.

Wiring Diagrams: For power, signal, and control wiring.

Q0oQ

o

1.3 CLOSEOUT SUBMITTALS

Operation and maintenance data.
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PART 2 - PRODUCTS

2.1

A.

2.2

2.3

ASSEMBLY DESCRIPTION

Comply with  NFPA QOA, ‘"Installation of Air Conditioning and Venfilating
Systems," and with NFPA 90B, "Installation of Warm Air Heating and Air
Conditioning Systems."

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible" for acceptable materials, material thicknesses, and duct construction
methods unless otherwise indicated. Sheet metal materials shall be free of
pitting, seam marks, roller marks, stains, discolorations, and other imperfections.

MATERIALS

Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.
1.  Galvanized Coating Designation: G60 (Z180).
2.  Exposed-Surface Finish: Mill phosphatized.

Stainless-Steel Sheets: Comply with ASTM A 480/A 480M, Type 304, and having
a No. 2 finish.

Aluminum Sheets: Comply with ASTM B 209 (ASTM B 209M), Alloy 3003,
Temper H14; with mill finish for concealed ducts and standard, 1-side bright
finish for exposed ducts.

Extruded Aluminum: Comply with ASTM B 221 (ASTM B 221M), Alloy 6063,
Temper T6.

Reinforcement Shapes and Plates: Galvanized-steel reinforcement where
installed on galvanized sheet metal ducts; compatible materials for aluminum
and stainless-steel ducts.

Tie Rods: Galvanized steel, 1/4-inch (6-mm) minimum diameter for lengths 36
inches (900 mm) or less; 3/8-inch (10-mm) minimum diameter for lengths longer
than 36 inches (900 mm).

BACKDRAFT AND PRESSURE RELIEF DAMPERS

Manufacturers: Subject to compliance with requirements, provide products by
one of the following available manufacturers offering products that may be
incorporated into the Work include, but are not limited to, the following:

1. Air Balance Inc.; a division of Mestek, Inc.

2. American Warming and Ventilating; a division of Mestek, Inc.
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Greenheck Fan Corporation.
Nailor Industries Inc.

Pottorff.

Ruskin Company.

o oA w

B.  Description: Gravity balanced.

C. Maximum Air Velocity: 2000 fom (10 m/s).
D.  Maximum System Pressure: 3-inch wg (0.8 kPa).
E. Frame: Hat-shaped, 0.09-inch- (2.4-mm-) thick extruded aluminum, with welded

corners or mechanically attached.

F. Blades: Multiple single-piece blades, end pivoted, maximum 6-inch (150-mm)
width, 0.050-inch- (1.2-mm-) thick exfruded aluminum with sealed edges.

G. Blade Action: Parallel.
Blade Seals: Extruded vinyl, mechanicaily locked.

l. Blade Axles:
1. Material: Galvanized steel.
2. Diameter: 0.20inch (6 mm).

J.  Tie Bars and Brackets: Aluminum.
K. Return Spring: Adjustable tension.
L. Bearings: synthetic pivot bushings.

M.  Accessories:
1. Adjustment device to permit setting for varying differential static pressure.
2.  Counterweights and spring-assist kits for vertical airflow installations.
3. 90-degree stops.

24 MANUAL VOLUME DAMPERS
A. Standard, Steel, Manual Volume Dampers:

1. Manufacturers:  Subject to compliance with requirements, provide
products by one of the following available manufacturers offering
products that may be incorporated into the Work include, but are not
limited to, the following:

a.  Air Balance Inc.; a division of Mestek, Inc.
b.  American Warming and Ventilating; a division of Mestek, Inc.
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C. Flexmaster U.S.A., Inc.
d.  McGill AirFlow LLC.
e.  Nailor Industries Inc.
f. Pofttorff.
g.  Ruskin Company.
2. Standard leakage rating, with linkage outside airstream.,
3. Suitable for horizontal or vertical applications.
4, Frames:
a. Frame: Hat-shaped, 0.094-inch- (2.4-mm-) thick, galvanized sheet
steel.
b. Mitered and welded corners.
c. Hanges for attaching to walls and flangeless frames for installing in
ducts.
5. Blades:
a.  Multiple or single blade.
b. Paradllel- or opposed-blade design.
c.  Stiffen damper blades for stability.
d. Galvanized-steel, 0.064 inch (1.62 mm) thick.
6. Blade Axles: Galvanized steel.
7.  Bearings:

a. Molded synthetic.

b. Dampers in ducts with pressure classes of 3-inch wg (750 Pa) or less
shall have axles full length of damper biades and bearings at both
ends of operating shaft,

8. Tie Bars and Brackets: Galvanized steel.

B. Jackshaft:

1. Size: 0.5-inch (13-mm) diameter.

2.  Material: Galvanized-steel pipe rotating within pipe-bearing assembly
mounted on supports at each mullion and at each end of multiple-
damper assemblies.

3. Length and Number of Mountings: As required to connect linkage of
each damper in multiple-damper assembly.

C. Damper Hardware:
1. Zinc-plated, die-cast core with dial and handle made of 3/32-inch- (2.4-
mm-) thick zinc-plated steel, and a 3/4-inch (19-mm) hexagon locking nut,
2. Include center hole to suit damper operating-rod size.
3. Include elevated platform for insulated duct mounting.
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25 CONTROL DAMPERS

A.  Manufacturers: Subject to compliance with requirements, provide products by
one of the following available manufacturers offering products that may be
incorporated into the Work include, but are not limited to, the following:

American Warming and Ventilating; a division of Mestek, Inc.

Arrow United Industries; a division of Mestek, Inc.

Greenheck Fan Corporation.

Nailor Industries Inc.

Pottorff.

Ruskin Company.

Young Regulator Company.

NOOAOLN -~

B.  Frames:
1. Hat shaped.
2. 0.125-inch- (3-mm-) thick aluminum.

C. Blades:
1. Multiple blade with maximum blade width of 6 inches (152 mm).
2. Parallel- and opposed-blade design.
3. Aluminum.
4, 0.0747-inch- (1.9-mm-) thick dual skin.
5.  Blade Edging: Closed-cell neoprene.

D. Blade Axles: 1/2-inch- (13-mm-) diameter; stainless steel; blade-linkage
hardware of zinc-plated steel and brass; ends sealed against blade bearings.
1. Operating Temperature Range: From minus 40 to plus 200 deg F (minus 40
to plus 93 deg C).

E.  Bearings:

1. Molded synthetic.,

2. Dampers in ducts with pressure classes of 3-inch wg (750 Pa) or less shalll
have axles full length of damper blades and bearings at both ends of
operating shaft.

3. Thrust bearings at each end of every blade.

2.6 FIRE DAMPERS

A.  Manufacturers: Subject to compliance with requirements, provide products by
one of the following available manufacturers offering products that may be
incorporated into the Work include, but are not limited to, the following:

1. Air Balance Inc.; a division of Mestek, Inc.
2.  Greenheck Fan Corporation.

3. Nailor Industries Inc.

4, Pottorff.
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5. Ruskin Company.
B. Type: Dynamic; rated and labeled according to UL 5655 by an NRTL.

C. Closing rating in ducts up to 4-inch wg (1-kPa) static pressure class and
minimum 2000-fom (10-m/s) velocity.

D. Fire Rating: 1-1/2 and 3 hours.

E. Frame: Curtain type with blades outside airstream and Multiple-blade type;
fabricated with roll-formed, 0.034-inch- (0.85-mm:-) thick galvanized steel; with
mitered and interlocking corners.

F. Mounting Sleeve: Factory- or field-installed, galvanized sheet steel.
1. Minimum Thickness: 20 gage thick, as indicated, and of length to suit
application.
2. Exception: Omit sleeve where damper-frame width permits direct
attachment of perimeter mounting angles on each side of wall or floor;
thickness of damper frame must comply with sleeve requirements.

G. Mounting Orientation: Vertical or horizontal as indicated.

H.  Blades: Roll-formed, interlocking, 0.024-inch- (0.61-mm) thick, galvanized sheet
steel. In place of interlocking blades, use full-length, 0.034-inch- (0.85-mm-)
thick, galvanized-steel blade connectors.

l. Horizontal Dampers: Include blade lock and stainless-steel closure spring.

J. Heat-Responsive Device: Replaceable, 165 degF (74 deg C) rated, fusible
links.

2.7 FLANGE CONNECTORS

A.  Manufacturers; Subject to compliance with requirements, available
manufacturers offering products that may be incorporated info the Work
include, but are not limited to, the following:

1. Ductmate Industries, Inc.
2. Nexus PDQ; Division of Shilco Holdings Inc.
3.  Ward Industries, Inc.; a division of Hart & Cooley, Inc.

B. Description: Add-on or roll-formed, factory-fabricated, slide-on transverse
flange connectors, gaskets, and components.

C. Material: Galvanized steel.
D. Gage and Shape: Match connecting ductwork.
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2.8 TURNING VANES

A.  Manufacturers: Subject to compliance with requirements, provide products by
one of the following available manufacturers offering products that may be
incorporated into the Work include, but are not limited to, the following:

1. Ductmate Industries, Inc.
2.  DuroDyneinc.

3.  Elgen Manufacturing.

4.  METALAIRE, Inc.

B.  Manufactured Turning Vanes for Metal Ducts: Curved blades of galvanized
sheet steel; support with bars perpendicular to blades set; set intfo vane runners
suitable for duct mounting.

1. Acoustic Turning Vanes: Fabricate airfoil-shaped aluminum extrusions with
perforated faces and fibrous-glass fill.

C. General Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4,
"Vane Support in Elbows."

D. Vane Construction: Double wall.

2.9 DUCT-MOUNTED ACCESS DOORS

A.  Manufacturers: Subject to compliance with requirements, provide products by
one of the following available manufacturers offering products that may be
incorporated into the Work include, but are not limited fo, the following:

American Warming and Ventilating; a division of Mestek, Inc.

Ductmate Industries, Inc.

Flexmaster U.S.A., Inc.

Greenheck Fan Corporation.

McGill AirFlow LLC.

Nailor Industries Inc.

Pottorff.

NOOA LN~

B.  Duct-Mounted Access Doors: Fabricate access panels according to SMACNA's
"HVAC Duct Construction Standards - Metal and Flexible"; Figures 7-2 (7-2M),
"Duct Access Doors and Panels," and 7-3, "Access Doors - Round Duct.”

1. Door.
a. Double wall, rectangular.
b. Galvanized sheet metal with insulation fill and thickness as indicated
for duct pressure class.
c. Vision panel.
d. Hinges and Latches: 1-by-1-inch (25-by-25-mm)butt or piano hinge
and cam latches.
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2.10

e.  Fabricate doors dirtight and suitable for duct pressure class.

2. Frame: Galvanized sheet steel, with bend-over tabs and foam gaskets.
3. Number of Hinges and Locks:
a. Access Doors Less Than 12 Inches (300 mm) Square: No hinges and
two sash locks.
b. Access Doors up to 18 Inches (460 mm) Square: Continuous and two
sash locks.
c. Access Doors up to 24 by 48 Inches (600 by 1200 mm): Three hinges
and two compression latches.
d. Access Doors Larger Than 24 by 48 Inches (600 by 1200 mm): Four
hinges and two compression latches with outside and inside handles.

FLEXIBLE CONNECTORS

Manufacturers: Subject to compliance with requirements, provide products by
one of the following available manufacturers offering products that may be
incorporated into the Work include, but are not limited to, the following:

1. Ductmate Industries, Inc.

2. Duro Dyne Inc.

3.  Elgen Manufacturing.

Materials: Flame-retardant or noncombustible fabrics.
Coatings and Adhesives: Comply with UL 181, Class 1.

Metal-Edged Connectors: Factory fabricated with a fabric strip 3-1/2 inches (89
mm) wide attached to two strips of 2-3/4-inch- (70-mm-) wide, 0.028-inch- (0.7-
mm-) thick, galvanized sheet steel or 0.032-inch- (0.8-mm-) thick aluminum
sheets. Provide metal compatible with connected ducts.

Indoor System, Flexible Connector Fabric: Glass fabric double coated with

neoprene.

1. Minimum Weight: 26 oz./sq. yd. (880 g/sq. m).

2. Tensile Strength: 480 Ibf/inch (84 N/mm) in the warp and 360 Ibf/inch
(63 N/mm) in the filling.

3. Service Temperature: Minus 40 to plus 200 deg F (Minus 40 to plus 93
deg C).

Outdoor System, Flexible Connector Fabric: Glass fabric double coated with

weatherproof, synthetic rubber resistant to UV rays and ozone.

1. Minimum Weight: 24 oz./sq. yd. (810 g/sg. m).

2. Tensile Strength: 530 Ibf/inch (93 N/mm) in the warp and 440 Ibf/inch
(77 N/mm) in the filling.
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2.11

A.

B.

C.

2.12

A.

B.

3. Service Temperature: Minus 50 to plus 250 deg F (Minus 45 to plus 121
deg O).

FLEXIBLE DUCTS

Manufacturers: Subject to compliance with requirements, provide products by
one of the following available manufacturers offering products that may be
incorporated into the Work include, but are not limited to, the following:

1.  Flexmaster US.A., Inc.

2. McGill AirFlow LLC.

3. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

Insulated, Flexible Duct: UL 181, Class 1, aluminum laminate and polyester film

with latex adhesive supported by helically wound, spring-steel wire; fibrous-glass

insulation; aluminized vapor-barrier film.

1. Pressure Rating: 10-inch wg (2500 Pa) positive and 1.0-inch wg (250 Pa)
negative,

2. Maximum Air Velocity: 4000 fpom (20 m/s).

3. Temperature Range: Minus 20 to plus 210 deg F (Minus 29 to plus 99
deg O).

4. Insulation R-value: Comply with ASHRAE/IESNA 90.1, R-6.0 minimum.

Flexible Duct Connectors:

1. Clamps: Nylon strap in sizes 3 through 18 inches (75 through 460 mm), to
suit duct size.

2. Non-Clamp Connectors: Liquid adhesive plus tape.

DUCT ACCESSORY HARDWARE

Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including
screw cap and gasket. Size to allow insertion of pitot tube and other testing
instruments and of length to suit duct-insulation thickness.

Adhesives: High strength, quick setting, neoprene based, waterproof, and
resistant to gasoline and grease.

PART 3 - EXECUTION

3.1

A.

INSTALLATION

Install duct accessories according to applicable details in SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible" for metal ducts.
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B. Install duct accessories of materials suited to duct materials; use galvanized-
steel accessories in galvanized-steel and fibrous-glass ducts, stainless-steel
accessories in stainless-steel ducts, and aluminum accessories in aluminum
ducts.

C. Install backdraft and/or control dampers at inlet of exhaust fans or exhaust
ducts as close as possible to exhaust fan unless otherwise indicated.

D. Install volume dampers at points on supply, return, and exhaust systems where
branches extend from larger ducts. Where dampers are installed in ducts
having duct liner, install dampers with hat channels of same depth as liner, and
terminate liner with nosing at hat channel.

1. Install steel volume dampers in steel ducts.
2. Install aluminum volume dampers in aluminum ducts.

E.  Setdampers to fully open position before testing, adjusting, and balancing.
F. Install test holes at fan inlets and outlets and elsewhere as indicated.
G. Install fire and smoke dampers according to UL listing.

H.  Install duct access doors on sides of ducts to allow for inspecting, adjusting, and
maintaining accessories and equipment at the following locations:

1. On both sides of duct coils.

2. At outdoor-air intakes and mixed-air plenums.

3. Atdrain pans and sedls.

4 Downstream from manual volume dampers, control dampers, backdraft

dampers, and equipment,

5. Adjacent to and close enough to fire or smoke dampers, to reset or
reinstall fusible links. Access doors for access to fire or smoke dampers
having fusible links shall be pressure relief access doors and shall be
outward operation for access doors installed upstream from dampers and
inward operation for access doors installed downstream fromm dampers.

At each change in direction and at maximum 50-foot (15-m) spacing.
Upstream or downstream from duct silencers.

Control devices requiring inspection.

Elsewhere as indicated.

VPN

l. Install access doors with swing against duct static pressure.

J. Access Door Sizes:

One-Hand or Inspection Access: 8 by § inches (200 by 125 mm).
Two-Hand Access: 12 by 6 inches (300 by 150 mm).

Head and Hand Access: 18 by 10 inches (460 by 250 mm).
Head and Shoulders Access: 21 by 14 inches (630 by 355 mm).
Body Access: 25 by 14 inches (635 by 355 mm).

O~
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6. Body plus Ladder Access: 25 by 17 inches (635 by 430 mm).

K.  Label access doors according to Section 23 05 53 "ldentification for HVAC
Piping and Equipment" to indicate the purpose of access door.
L. Install flexible connectors to connect ducts to equipment.
M.  Connect terminal units to supply ducts directly or with maximum 12-inch (300-
mm) lengths of flexible duct. Do not use flexible ducts to change directions.
N.  Connect diffusers or light troffer boots to ducts with maximum 60-inch (1500-
mm) lengths of flexible duct clamped or strapped in place.
O. Connect flexible ducts to metal ducts with draw bands.
P.  Install duct test holes where required for testing and balancing purposes.
3.2 FIELD QUALITY CONTROL
A. Tests and Inspections:
1. Operate dampers to verify full range of movement.
2. Inspect locations of access doors and verify that purpose of access door
can be performed.
3. Inspect turning vanes for proper and secure installation.
END OF SECTION
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SECTION 23 34 23 - HVAC POWER VENTILATORS
DEPARTMENT OF HEALTH: ELDRA SHULTERBRANDT ANNEX FACILITY
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PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

SUMMARY

Section Includes:
1. In-line centrifugal fans.

ACTION SUBMITTALS
Product Data: For each type of product indicated.

Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.

1. Detail equipment assemblies and indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

2. Wiring Diagrams: For power, signal, and control wiring.
CLOSEOUT SUBMITTALS

Operation and maintenance data.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qudiified testing agency. and marked for intended location and application.

AMCA Compliance: Fans shall have AMCA-Certified performance ratings and shall bear the
AMCA-Certified Ratings Seall.

PART 2 - PRODUCTS

2.1 IN-LINE CENTRIFUGAL FANS

A Basis-of-Design Product: Subject to compliance with requirements, provide product indicated
on Drawings or comparable product by one of the following:
1. Greenheck Fan Corporation.

2, Loren Cook Company.
3. PennBarry.

B. Housing: Split, spun aluminum with aluminum straightening vanes, inlet and outlet flanges, and
support bracket adaptable to floor, side wall, or ceiling mounting.

C. Direct-Drive Units: Motor mounted in airstream, factory wired to disconnect switch located on
outside of fan housing.

D. Belt-Driven Units: Motor mounted on adjustable base, with adjustable sheaves, enclosure
around belfs within fan housing, and lubricating tubes from fan bearings extended to outside
of fan housing.

E. Fan Wheels: Aluminum, airfoil blades welded to aluminum hub.
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2.2

23

Accessories:

1. Variable-Speed Controller; Solid-state control to reduce speed from 100 to less than 50
percent,

2. Volume-Control Damper: Manually operated with quadrant lock, located in fan outlet.

3. Companion Flanges: For inlet and outlet duct connections.

4 Fan Guards: 1/2- by 1-inch (13- by 25-mm) mesh of galvanized steel in removable frame.
Provide guard for inlet or outlet for units not connected to ductwork.

5. Motor and Drive Cover (Belt Guard): Epoxy-coated steel.

MOTORS

Comply with NEMA designation, temperature rating, service factor, enclosure type, and

manufacturers standard efficiency requirements for motors.

1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will
not require motor to operate in service factor range above 1.0,

Enclosure Type: Totally enclosed, fan cooled.
SOURCE QUALITY CONTROL

Certify sound-power level ratings according to AMCA 301, "Methods for Calculating Fan Sound
Ratings from Laboratory Test Data." Factory test fans according to AMCA 300, "Reverberant
Room Method for Sound Testing of Fans." Label fans with the AMCA-Certified Ratings Seall.

Certify fan performance ratings, including flow rate, pressure, power, air density, speed of
rotation, and efficiency by factory tests according to AMCA 210, "Laboratory Methods of
Testing Fans for Aerodynamic Performance Rating." Label fans with the AMCA-Certified
Ratings Seal.

PART 3 - EXECUTION

3.1 INSTALLATION
A Support suspended unifs from structure using threaded steel rods and elastomeric hangers
having a static deflection of 1 inch (25 mm). Vibration-control devices furnished with fans.
B. Install units with clearances for service and maintenance.
C. Label units as indicated on plans.
3.2 CONNECTIONS
A. Drawings indicate general arrangement of ducts and duct accessories. Make final duct
connections with flexible connectors. Flexible connectors are specified in Section 23 33 00 "Air
Duct Accessories."
B. Install ducts adjacent to power ventilators to allow service and maintenance.
C.  Ground equipment according to "Grounding and Bonding for Electrical Systems."
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3.3

3.4

Connect wiring according to Section 26 43 13 "Low-Voltage Electrical Power Conductors and
Cables."

FIELD QUALITY CONTROL

Perform tests and inspections.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections,
and to assist in testing.

Tests and Inspections:
1. Verify that shipping, blocking, and bracing are removed.
2, Verify that unit is secure on mountings and supporting devices and that connections to
ducts and electrical components are complete. Verify that proper thermal-overload
protection is installed in motors, starters, and disconnect switches.
Verify that cleaning and adjusting are complete.
Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan
wheel free rotation and smooth bearing operation. Reconnect fan drive system, align
and adjust belts, and install belt guards.
Adjust damper linkages for proper damper operation.
Verify lubrication for bearings and other moving parts.
Verify that manual and automatic volume control and fire and smoke dampers in
connected ductwork systems are in fully open position.
8. Disable automatic temperature-control operators, energize motor and adjust fan to
indicated rpm, and measure and record motor voltage and amperage.

. Shut unit down and reconnect automatic temperature-control operators.

10.  Remove and replace mailfunctioning units and retest as specified above.

Ao

No o

Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment,

Prepare test and inspection reports.

ADJUSTING

Adjust damper linkages for proper damper operation.
Adjust belt tension.

Comply with reguirements in Section 23 05 93 "Testing, Adjusting, and Balancing for HVAC" for
testing. adjusting, and balancing procedures.

Replace fan and motor pulleys as required to achieve design airflow.
Lubricate bearings.

END OF SECTION
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PART 1 - GENERAL

1.1 SUMMARY

A, Section Includes:

1. Rectangular and square celling diffusers.
2. Louver face diffusers.
3. Fixed face registers and grilles.

B. Related Sections:
1. Division 08 for fixed and adjustable louvers and wall vents, whether or not they
are connected to ducts.

2. Section 23 33 00 "Air Duct Accessories" for fire and smoke dampers and volume-
control dampers not integral to diffusers, registers, and grilles.

1.2 ACTION SUBMITTALS

A Product Data: For each type of product indicated, include the following:

1. Data Sheet: Indicate materials of construction, finish, and mounting details; and
performance data including throw and drop, static-pressure drop, and noise
ratings.

2. Diffuser, Register, and Grille Schedule: Indicate drawing designation, room
location, quantity, model number, size, and accessories furnished.

B. Samples: For each exposed product and for each color and texture specified.

PART 2 - PRODUCTS

2.1 CEILING DIFFUSERS

A Rectangular and Square Ceiling Diffusers:
1. Basis-of-Design Product: Subject to compliance with requirements, provide
product indicated on Drawings or comparable product by one of the following:
a. Carnes.
b. Nailor Industries Inc.
c. Price Industries.
d. Titus.

Devices shall be specifically designed for variable-air-volume flows.
Material:  Aluminum.

Finish: Baked enamel, color selected by Architect.

Face Size: 24 by 24 inches (600 by 600 mm).

Face Style: Three cone.

CoA LN
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2.2
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7.
8.

Mounting: T-bar.
Pattern: Fixed.

Louver Face Diffuser:

1.

Basis-of-Design Product:  Subject to compliance with requirements, provide
product indicated on Drawings or comparable product by one of the following:
a. Carnes.

b. Nailor Industries Inc.

C. Price Industries.

d. Titus.
2. Devices shall be specifically designed for variable-air-volume flows.
3. Material: Aluminum.
4, Finish: Baked enamel, color selected by Architect.
REGISTERS AND GRILLES

Adjustable Bar Register:

1.

2.
3.
4

Basis-of-Design Product:  Subject to compliance with requirements, provide
product indicated on Drawings or comparable product by one of the following:
Q. Carnes.

b. Nailor industries Inc.

C. Price Industries.

d. Titus.

Material: Aluminum,
Finish: Baked enamel, color selected by Architect.
Mounting: Concealed.

Adjustable Bar Grille:

1.

2.
3.
4

Basis-of-Design Product:  Subject to compliance with requirements, provide
product indicated on Drawings or comparable product by one of the following:
Q. Carnes.

b. Nailor Industries Inc.

c. Price Industries.

d. Titus.

Material: Aluminum.
Finish: Baked enamel, color selected by Architect.
Mounting: Concedled.

Fixed Face Register:

1.

Basis-of-Design Product: Subject to compliance with requirements, provide
product indicated on Drawings or comparable product by one of the following:
a. Camnes.

b Nailor Industries Inc.

C. Price Industries.

d Titus.
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2. Material: Aluminum.
3. Finish: Baked enamel, color selected by Architect.
4 Mounting: Concealed.

D. Fixed Face Grille:
1. Basis-of-Design Product: Subject to compliance with requirements, provide
product indicated on Drawings or comparable product by one of the following:
Q. Carnes.
b. Nailor Industries Inc.
C. Price Industries.
d. Titus.

Material: Aluminum.

Finish: Baked enamel, color selected by Architect.

Face Arrangement: 1/2-by-1/2-by-1/2-inch (13-by-13-by-13-mm) grid core.
Mounting: Concealed.

Ok

23 SOURCE QUALITY CONTROL

A.  Verification of Performance: Rate diffusers, registers, and grilles according to
ASHRAE 70, "Method of Testing for Rating the Performance of Air Outlets and Inlets."

PART 3 - EXECUTION

3.1 INSTALLATION
A. Install diffusers, registers, and grilles level and plumb.

B. Celling-Mounted Outlets and Inlets: Drawings indicate general arrangement of ducts,
fittings, and accessories. Air outlet and inlet locations have been indicated to achieve
design requirements for air volume, noise criteria, airflow pattern, throw, and pressure
drop. Make final locations where indicated, as much as practical. For units installed in
lay-in ceiling panels, locate units in the center of panel. Where architectural features or
other items conflict with installation, notify Architect for a determination of final
location.

C. Install diffusers, registers, and grilles with qirtight connections to ducts and to allow
service and maintenance of dampers, air extractors, and fire dampers.
3.2 ADJUSTING
A After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as

directed, before starting air balancing.

END OF SECTION

Page 3 of 3
Jaredian Design Group






